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(54) HIGH STRENGTH MARTENSITIC STEEL, TURBINE DISK FOR GAS TURBINE USING THE 
SAME, GAS TURBINE FOR POWER GENERATION AND COMBINED POWER GENERATING 
SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a turbine excellent in high temp, strength using steel in 
this invention and suitable for high efficiency power generation by specifying the contents of C, 
Si, Mn, Ni, Cr, Mo, V, Nb, Co and N in the steel compsn. and specifying creep rupture strength 
therein. 

SOLUTION: The compsn. of martensitic steel for a turbine disk is composed of, by weight, 0.05 
to 0.20% C, <0.5% Si, <0.6% Mn, 0.5 to 4.0% Ni, 8 to 13% Cr, <4% Mo, 0.1 to 0.4% V, 0.06 to 0.25% 
Nb, and the balance substantial Fe. Moreover, the creep rupture strength at 450° C for hundred 
thousand times is >50 kg/mm2, and, to this creep rupture strength, the creep rupture strength 
at 500° C for hundred thousand times is controlled to >70% thereof. When this martensitic steel 
is adopted to a turbine disk for a gas turbine of about 1400 to 1650° C nozzle inlet temp., a 
high efficiency turbine of >37% by an LHV display can be obtd. 
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I#»*ai CO. 0 5-0. 2 0%, S i 

O. 5%«T. Mn 0. 6%£AT, Ni 0.5-4.0%. 
C r 8-1 3%, Mo4%OT, VO. 1-0. 4%, N 
bO. 06— 0 . 2 5%, Col — 5%, NO. 025 — 0. 
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CO.0 5-0.2 0% S i 0. 
5%£TF, Mn0.6%PJT, Ni 0.5-4.0% C 
r 8-1 3%, Mo4%OT, V0. 1 — 0.4%, Nb 
0.06—0.2 5%, Co 1 — 5%&tfN0. 0 2 5 — 0. 

1 2 5% ^airw^^f^ hffl^fe*t)x 4 5 0 
°C t 10 * V -7H$LM1&&& 5 0 kg/mm 2 KJbT 
*>»K SE^y-^KMftlH^UTSO on 1055-W? 

y -TTSBra*^^ ©70 %J£JLL-Cfc 5^<b «r4T« 

[HM2]Sit\ C0.0 5-0.2 0% S i 0. 
5%£TF. Mn0.6%OT, Ni 0.5-4.0%, C 
r8 — 13%, Mo4%£lT, VO. 1—0.4%, Nb 
0.06—0.2 5%, Col — 5%, NO. 0 2 5 — 0.1 

2 5%, ^0. 0 2 0%ttT&t*7k!5tO. 0 0 3% 

[9*53] lits C0.0 5-0.2 0% S i 0. 
5%OT, Mn0.6%£TF, Ni 0.5-4.0%, C 
r 8 - 1 3 %, M o 4 %&T, W 1 - 5 %, V 0 . 1 - 
0.4%, Nb 0. 0 6-0. 2 5%, C o 1 - 5 %&tf 20 
NO. 025 — 0. 1 2 5%&^TU fttrfB (W/Mo) tb 

[It*94]ilt- N CO.0 5-0.2 0% S i 0. 
5%£TF, Mn0.6%OT, Ni 0.5-4.0%, C 
r8-13%, Mo 0. 2— 1. 0 %*», Wl — 5%, 
VO. 1 — 0.4%, Nb 0. 0 6 — 0. 2 5%, Col — 
5%WN0. 0 2 5-0.1 2 5%&*1-£d£«:4*» 

[HI&S5] W*3jllXf±2fcj3V^ fi*"?, Wl— 30 
5%Rt;B0. 0 0 0 5-0.0 \ %<D'pt£< fb—Jj*: 

Itt#«6] HM«3K:*3Vvrx BO. 0 0 0 5-0.0 

i m%**i-6 r t **&mt -tzfc®m-?,uT vim 
w*a7] a*«i-6^v>*rtv^iciBtt^-e/v^^ 

flf*S8] JEfg8fci. *-tr>-x>r**U: 
^ KCmiTSlt btifr9-V^; X/vb *«■*. 
f 4 It * 9 7 fSSt o * - tr XT' -< * 9 J: o T flhft S ft 

[t»*g9] i$*T-S£*tS^#* i:«):o Tfgib 
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[0 0 0 1] 

£#12 0 0 , Ctt±T?*>53W«*5«5»*««ffl^^- 
[0 0 0 2] 

*>5j&*. 1 2 0 0*C^e> 1 6 5 0*ClCiC^ 

BBJfcfcl 5f+3£^T-iS^5^^tCj:t)^5fecoi 20 0 

[0 0 0 3] L**U mfeO*aiL-WffiJtK#t\ «fc 

7^m3m&M^m&&nb txt-^ft^ ha, n 

fc N aJ--^x^^ hffll*4 0 0 — 45 Ot2flie<0?l5»» 

^HT>"0vf hS8£ bTi|#^BS63-60262 

5-263657 *^*^*D6*vTV^5. L*»U rtbfcO 

*m»4oo~5 o o'CT^-rutiSv^ y -^srsig 

[0 0 0 4] 

[0 0 0 5] ftoT, -e/P^r^-f hfll^*5V^tW# 
[000 6] Bfi&tt. iatW^Slcffitt^/^-r 

[0007] 

[Biai«:»»i-sfc*^a] *jBwwt^ figx% c 

0.0 5-0.2 0%, Si0.5%«T, Mn0.6%« 
T, Ni 0.5-4.0%, Cr8 — 13%, Mo4%« 
T, V0. 1 — 0.4%, Nb 0. 0 6-0. 2 5 %&tfC 
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o l-5%&^tf^/W-7^lM hffl/^fr?>. 450 

[0 0 0 8] *J891tt* Sft-C, CO. 0 5-0. 2 0 
%, S i 0. 5%^T, Mn 0. 6%£AT, Ni0.5- 
4.0%, Cr8 — 13%, Mo4%aT, V0.1- 
0.4%, Nb 0. 0 6 — 0. 2 5%, Col — 5%, ft 
^0.020 %^T&tf*IftO. 003%EJLT«r*-r 5 - t «r 

[0 0 0 9] IfC, CO. 0 5-0. 2 0 

%, S i 0. 5%£AT. Mn 0. 6%OT, N i 0.5 — 
4.0%, Cr8— 13%, Mo4%£JLT, Wl — 5%. 
V0.1 — 0.4%, Nb 0.06-0.2 5%WCol 
-5%Sr#U fltfl5(W/Mo) tfc^2-5t?*>5Ct 

[0 0 10] #J5Wf*. fifiX, CO. 0 5-0. 2 0 
%, Si0.5%JerF, Mn0.6%£TF, Ni0.5- 
4.0%, Cr8 — 13%, Mo0.2-1.0°/o*t , 
VO. 1 — 0.4%, Nb 0. 0 6 — 0. 2 5%&tfC o 1 
-5% ttTZZh*mmt'rzitlMt-**T>'9'<< 

[0 0 11] W#*£fB«<D*0<. 
— 5%K.tfB 0. 0 0 0 5 — 0. 0 1 %£>'>&< t t— * 

[0 0 12] #389! 1** Bt**wv^Tixd^[c|B*o^/P 

[0 0 13] *JMBrtU EE*6«fc. gy£g£. *-trv 
u:@5£§;ft,fc 3 a£Lfc*>*- tr^r/u- Ft . 
* - tr u— f KttJC b tK it 5, Jxfc * - tr v y x 

[0014] m^x*ffitiz>mi&#*\^£ox 

«S:lttt53WMyKI8t^TA^>-C, WIS 
[0 0 15]*»J!lt TOt, 

74 xtizmfezthftsmsiiKofi-x^i"- Ft. 
me* - ^ — Feat* ur^ft bnfc 3 msx±<D 

tufcffiftfc J: o T mlE* — -< * * tf>JPttM* & WE 
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[0016] EflMfc* *-trv 

^ 4 * * * tilt 3 ©£JL±o ^ - fc* is? is— F fc s 
KHE^r- tr Klw*frj£ LTRtt feftfc. 3 RBUb© 

WE* — lf^f f ^^^S:-tOlBfii5^blt[!B^--tr^ 

[0 0 17] flEJSffifc. tt&Sfc* 

WE* - ^— KfcJWfc UTBM* fcttfc 3 a£*±<0 
T, S)l^-^^/^^^AP^ s l 2 0 0- 

lesottfc!), $a*-^>vX/u&tmE*-^ 

- F^«oTMEBBIi*^J:oXBE|gSttfcSg«*?&ai 
SIC J: t) Ufc^&l- i *S*»ai*«Sr 
20 tU fg2aXtm3a*-^yX/W&£^|;i£o-C 

[0 0 18] #3£9!f*. ffiffiSlfc, SR&g*. *-tr^ 
WE^— tr u- FIC^JC UTKIt btbfc 3 a£*±o 
t, ^a^ — tf^/^/^^^^APl^^l 2 0 0 — 

1 6 so'c-cfctK ioa^-^^yx/v&t/WE^-^ 

yf-<^^^^W^^i:S2go^-t'y/^ 

'»r5£«»A5fi«*r*U WE*- tTVy 5 ^ fi^r 

[0 0 19] W3fi^55«ffl^^ — ^^tt- 
?-^yyX^OWAPW»l 2 0 0^—1 2 9 5 

li> fift X. C 0 . 0 5 — 0 . 2 0 %, S i 0 . 1 5 % 
T. Mn 1. 0% UT. N i 0. 5 0 — 3. 0%, Cr 
8.0—1 3. 0%, Mo 1. 0 — 4. 0%. VO. 1 0 — 
40 0.4 0 %SXFN 0.025 — 0.125 %£:3rr 5 C t 

[0 0 2 0] H$&<0#*XUWig.i)K 1 3 0 0^-13 

hS9li. fift-Cs CO. 05-0. 20%, Si0.15 
% £AT, Mn 1. 0%£TF, N i 0. 5 0-3. 0%, C 
r 8. 0 — 1 3. 0%, Mo 1.0-4. 0%, VO. 1 0 — 
0.40%, Nb 0. 0 1 — 0. 2 0%X.t/N0. 0 2 5 — 
0.12 5%«r^-T5Ct^»^UV\ 
[0 0 2 1]M^APM^ 1 4 0 0^-16 

50 SO'Clc^U Mf^fllteE*©*-^^^ ^^^-^/^ 
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[0 0 2 2] **W^»*W-IB««>^/^7 l ^*-< hiS 

[0023] *fc, Jtao^yf^ URttt^-ffto 

fc<Dfc (Mn/Ni) Jt*r0. 1 l£lTl::i-5-t* $ » 
*UV\ ttaS©Mn+Ni+Coi*2.0^7.0%# 
#f£L<. Mo + 0. 5Wttl. 0-2. 0%J&*#*L 
V\ Cr + 6S i +4Mo + l. 5W+1 1 V+5Nb 
-4 0C-3ON-2Mn-4N i - 2 C o "C^At fe<> 
5C rSW8KTW*U\ 
[0 0 2 4] *»Mf±x g>&-?M1nZ>m&#* ^ J: o -c 
^tt^tt^^^ — tr^^v R#** — tr^ogMf^o 

{SEE— #aas«; * - t'y&W^ * - ^fc J: o xsim 

* - tr ^ttmjso38«ffl^^ * - tr xu: «t o t»j* 

[0 0 2 5] *J8WI±. «|ffiE— *SHK»^-^V2ittJS 

p -cosiswaaa vsMB^f^ # - tr y^toS/' x/^a r 
-eo4fxflue«s % Assist;, 120 or) , b*(5 

3 8t, 1 20 0*0 , 0^(5 9 3^, 1 6 5 Ot) 
RTfD& (5 5 7°C, 16 5 Ot) ^^-^Srtt-KISHrt 

tr yf^f * ^ £ tbfc 3 m£i±<D * — \zi/-7\<>—Y 
± to * — e >- y x/i^a * - tr > j x/w& t*toa 

» 2 a&tf S 3S^- tf y; X/wSrSftfc J: o T#£H- 

[0026] *«nw:?r(ttE-*aaK«^-tfvaw 

5/j*^.M;:*5Vn\ MfB^*-^^a/X/UAP 

■e©I«l**5 o ot:£JLk. KrE^f^^-tr^aa 

/X/UAPT-^^tag^i i o 0 e C£JLLT*;fc!? x WIB 

ClJ^fc3gfii±o^-t'y/y-K^ Hfff2*- 
t'V^U- K^*tlSLTKfre>tvfc3aK±0^-lf ^ 
;X/v^ix: N tMrlB#-trv7 f -f^^ttlf*qHi.ia« 
ov/ufyf^ hffl£9fc££ b1PfHz\~*\ 

[0027] m&<o%fcm-ftmm&*—x^<oM&m 



(4) »B20 0 0-20444 7 

6 

zfis- m-toRfftftS Wyf) xm^gc (rpm ) a* 
1 20000« iX^/i^ yf-f mi9ft5ri u 

v\ *^^i^ft5*iB^x^~irvcQioa^ r i/--Ka: 

*514 00-1 6 5 O^lC^U ¥£AXfitft%<0&A 
#1300 — 139 S'Ctett L&#tAN iS*4kJ:9ft 

4 0 0~1 6 5 0tl:»U S2aS:t/^3a^-trv 
^u- Kd5-*fil8BftRSN i m&&£ 9 45Ci» 
it? ff*UV\ IftfB^f^^-tf^fi, tfr»*)fflL«l 4 0 0 — 

Hsotwu aa^-if^^-KXtjc4aa^- 

3 a* — tr>-^u— K*>**< fc t>— ^14— ^ipHBHfe 

(a) #**-tr^ 

[0 0 2 8] c^4^gv^5l!i5^^^Itt^#5fcfe^co. 

0 5% £JUb&*#*LV\ U^U £>£9C£:#<-f5 

10 5 h ^y-7TftWr»«*rfiTS*5<ot?, 
0. 2 0% «T* S »*UV\ St 0. 0 7-0. 1 S%» 

J: 9 s 0. 10^0.14%#ff*U\ 
[0 0 2 9] Si f^KBftiJ, Mn f4Itt®& • BUSffJ j: LT 

5o S if4 5^^^-T h^7C^T*$?9x #*Ojfid!»Jf4 

5% «T* S »*LV\ 

0. 2% KT»ff*t<, S iSSSSSD-CflO. 0 5%^ 

[0 0 3 0] Mni*hm\Z£Z>ffi,<t%iS:M£ltZ><DX\ 
0. 6% KT**#*UV\ MnliKMtttf 
40 W£<OX\ ^mm^±Cf£^^^K0, 0 1-0. 4% 
!Wf*UV\ SEJ-0. 0 2 — 0. 2 5%3ftS*t»*UV\ 
*fcllfbBS±^>J***6S i 4-Mn^^rO. 3% «TlC-T 

[0 0 3 1] CrttlMfetti:Wa3ftS*i««)5^ 13 

Cr(18- 1 3%#»*UV\ Wls:9ftlEOjtt3^&l o. 
5-1 2. 5% M o ttB*»ftXtWf Bia 

50 KJh^#$>5o ^v^^ y-^^r5t^^#5lw|44. 
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0% .SITjWJ*L*\ 4. 0% zm^zt 5 v^y<< 

l\ HU:. MottN ifi#2. 1% £j@;iS^&<a£ 

0, »l:Mo 2. 0% £JL±t*oa*3& 5 *#V\ JE^ N m 
ifc-J-5W«rg1> £ #1*0. 2—1. 0%*Sft$L<fi 
o. 3 — 0. 7%t1"5 1 bto-efc*o 

[oo32] vxtf n b ttmtm^m lk^&s*^ 

±, Nb0.0 1%£Jl±^t<, VO.4%, Nb 

V\ ^ICVO. 1 5 — 0.25%, Nb 0. O 4 — 0.1 0 
Nb©ftb9fcTa*r&<WI«te.tBaiD , C 

[0 0 3 3] n i nssiaft»KHnUR«a5«att*a5«>, ^ 

o57x7^f h4*©BS±«»* J fc5<0-C. 0. 5% UA 

3%£JUi-mgi$ra* y -^^r^^ 

BTS«^»tK4^. #Jw2. 0-3. o%#» 
*UV\ £9#;i:L<tt2.5%&@;t£fl:T*fc6o 
[0 034] N i *««RteflSB5Jh^Sb** 5 *>5dS. Mn 

*@§l&§«a s £>!K Mn/N i G>Jfcd s 0. 1 1 £XTl--T6 

0.10 KW*U, 0.04-0.10^9*1 

[0035] Hn*})-znm%Lm<D&^%.xf5 7~7 

4 ho4riSBSit^J»** s *>5o-e. o. 0 2 5%£U:tf 
9*L<> 0. 1 2 5**rJBA5fcWtt*TS*8. 
#twO. 0 3-0.0 8%<0$SH"Cflfttfc<*tt^»biX 

[0 0 3 6] Cofi£9R»T^3^*i*«>Stf>"T?s K 
aMklz»***X*#«*rKft60W*U<. l.o 
~5. 0%ff4L<f±2-4%**S«OiS»iU 

[0 0 3 7] wteM o t W»te»fls»2:*#i-* 1 
-5%£U *fcMolto^l:i:ot (W/M 
o) Jtfc2-5kt5t©"Cfc6. 

[0 0 3 8] Mo + 0. 5W fiSrl— 2%ti"S 

[0 03 9] B tt&fbfc»»fc»**r* U 0.000 
5-0.0 1%»lff*U\ A10.3%«T. Ti0.5 
%£AT. Zr0.1%OT, Hf 0.1%»T, CaO. 
0 1 %EA~F. MgO. 0 1 %ETF. Y 0 . 0 1 %£AT, * 

±go.oi%«T, Cu0.6*«TWS«-ifc 
[0 0 4 0] *&W\Z&zm(Df&tom&*T&±**- 
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tlZ> 0 10 0t/hK±(OSS*etftU &^t4 5 0 

-6 o o^oiMKMIMMSL (ii*WU . 

-C550-650 'C^aS^lDffefiM* LM 2 US: 

[0 04 1] a^l/jff- 7*-f *9W>tt< fct>fi& 

CO. 1 5-0. 

3 0%, S i 0. 5%£TF. Mn 0. 6 %£AT, C r 1 — 
2%, Ni 2. 0 — 4.0%, Mo 0.5 — 1%, VO.O 
5-0. 2%&raftP%ttttlwFea»&ft9* ifl^ 
3I3I&£8 Okg/mm 2 EA±. ^i&covy y^-r^tr- 
«Sffi^2 Okg-m/cm 2 SLkON i -C r -Mo-V 

T% C 0. 2 — 0. 4%, S i 0. 1 — 0. 5%, Mn 0. 
5—1.5%, C r 0. 5 — 1. 5%, N i 0. 5 %EAT, M 

0 1.0 — 2.0%, V 0 . 1 — 0 . 3 % 
ttfcFe^fefctK *ao§IK5ftSd«8 Okg/nrf EA 
_t x {*t*^18%£A±. K^5 0%^f«Cr 
-Mo-V«iffl^5Cim5. 

[0 0 4 2] a^l/yt-^^^t7 httltCC 
0. 1 5-0. 3%, S i O. 5% EAT, Mn 0. 6% EA 
T, N i 2 — 4%, C r 1 — 2%, Mo 0. 5 — 1%, 
30 VO. 0 5—0. 2%£^t*N i - Cr-Mo-VfflW 
f — VZ/^f-Ji/^? hflSftTCO. 2 — 0. 4%, S 

1 0. 1 — 0. 5%, Mn O. 5 — 1. 5%. C r 0. 5 — 
1.5%, Ni0.5%EAT, Mo 1-2%, V0.1- 
0. 3%*^tfCr-Mo--Vffl*ffl^5r£as-e# 
So 

[0 0 4 3] ayT'l/j/t-T^^^^-Wtt^ 1 • 
1 Wtfrbt£%ia&\Z-&MWLfrh 1 2SP*^M1(DN 
i-Cr-Mo-Vft 13g@^16H:@S:Cr- 

® (O^&fi-t e>M<£> t t v ^fn t Mtt «r*i"5 WiS* 

[0 04 4] a^V^WU- KJfctfyX/WiO. 
0 5-0. 2%, S i 0. 5% EAT. Mn 1 %EAT, C 
r 1 0— 1 3%XliCltui-Mo 0. 5%EATS.t/\ N i 
0. 5%KTS:^ affl^Fe*^45^f^ 
50 h«fc*oT«J«S*vS<0j&s#* LV\ 
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[0 0 4 5] ^-trvXi — K^5fe«SP^^JS»gattt 

T\ CO. 0 5-0. 2%, Si 2%£iT, Mn2%« 
T. Crl7-2 7% Co5%KT, Mo 5—1 5 
%, Fe 10-3 0% W5%£JTF, B0.02%OT 

ffiO»^^fia*-es CO. 3 — 0. 6%, S i 2%« 
T, Mn2%HT, Cr 2 0-2 7%, Ni 2 0-3 0 
NbO.l— 0.5%, Ti 0. 1-0. 5%M 

ft <&£&«1jBMB ©^Py^fciotS WSJ* 

[0 04 6] ^-^i^yX/v^m^rrh^^^^yMz 
n^a^-tr^su^ssT, co. o 5% kt, s i 

1%KT, Mn2%OT, Crl6-2 2%, Ni8- 

[0047] j&m&te*-^<Dmm\z-mmmmrtt>fr 

lttC0.0 5-0.2% S i 2%£TF, Mn 2%« 
Ti Cr 2 0 — 2 5%, CoO.5 — 5%, Mo5~l 
5%, F e 1 0-3 0% , W5%£TF, B 0. 0 2% 
aTXttK»3»«JHtttK:N i4»b*9^ ^2-5mm<D 

[0 0 4 8] ^-tr^u-KH^Sl^x^~trv/x 
/wxpias-e, i2oo — i29 s'cuiaju-ctiu &s 

T% CO. 0 7 — 0. 2 5%, Si 1 %£TF, Mn 1 %£* 
T, Cr 12—20%, Co 5 — 1 5%, Mo 1.0 — 
5.0%, W 1 . 0 — 5 . 0 %, B0. 00 5 — 0. 03 
%, Ti 2.0-7.0% A 1 3. 0 — 7. 0%t, Nb 
1. 5%£*T, Zr 0.0 1—0. 5%, HfO.Ol- 
0. 5%, V0. 0 1 -o. 5%©iS£l±^ 
ttlUN ^--^-^^--r h^Si&lCy' ftRtf 

X/KCflfifi-Cx CO. 2 0 — 0. 6 0%, S i 2%£A 
T, Mn2%£AT, Cr 2 5-3 5%, N i 5 — 15 
%, W3-10%, B0. 0 0 3 — 0. 0 3%RtmS^ 
^SKCo^&JiDs XttJElCT i 0. 1 -0. 3%, 
Nb 0. 1-0. 5%£:tfZ r 0. 1—0. 3%<Dd>ft< t 

tiiSrt^ *:r-*->r nsx»fc#A»fb«Mfct; 

[0 0 4 9] ^-t'yyu-Kfig^ii^ 
^J:SJB**rB&±-r5fc«)*CA 1 , CrXliAl+Cr 
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toffSfi3 o-i 5 0/im-c\ tf^g&l-fcSSSi-ew 

[0 0 5 0] If^fll 3 0 OtftA^bft 

•ttftoi 5 o o'CiBWf^^— tr^-eiiftfiiftflf*:**^ 

j^filO 5 ^14krf/nm 2 -e^rO;* J: ?> 

2 0TO±S^ 1 {)©^Mt-fc5 a * 2 

Kfltoa-fc 5 t«!Si-*^il«36*5 ot-io ore 
70 <fcS#. $$|igLgl 3 o otftotfx^-tr^fcjfr^ 

SHI 4kgf/mm* "C6 0 O'CfiLb&^JEfcB OOt^Jl 

fciaeAlcaE|)l-e#-rfc»*ofiT«r3l#j8ri-. 
[0 0 5 1] «J«/X/Wis m^#*£:^l^t£fc 

20 i&jgi 3 o 15 0 ot»(0^^- trv-e 

»JBiaSM*7 0 0"CK±^6IK9 0 OtPJil^i^ 
I^5 fl 2^@J£A^CD^-tr^/X/Hi. so^yx/i^ 

3 o or^^^— -toy ^/wafttt 
iS<*t) 1 0 5 B$M1 4kef/mm z i^^6 0 0tK 

[0 0 5 2] *»9!ttU ^^-^y/X/VAPT^ 
^^1 4 0 0-1 6 50^, #£L<til 5 0 0- 
30 16 5 O'C^UTtWBaa^-trv^^- K&tf#Jg: 

ttSCi, ^UXMIE^fiN iS^(imSX% C 
r 6 — 8%, Mo 0. 5 — 1%, W6-8%, Re 1-4 
%, Al 4-6%, Ta 6 — 9% , CoO. 5-1 0% 
RXftt f 0. 0 3 — 0. 1 3% 4:^*1-5 N ii^fttfc 
WemftAN i fi-a^ttT i , Nb^H-* 

4 0 0-1 4 9 sti^txss^^- KXtfwa/x 
/K Xlil 5 0 0°Oik±\ztem2®?-t*l/>ru- Hfc 
fifi-C. Cr5 — 18%, Mo 0. 3 — 5%, W2- 1 0 
%, Al 2.5-6%, Ti0.5 — 5%, CO. 05- 
0. 2 1% &tfB o. 0 O 5 — 0. 0 2 5% fr&lT+S 
MfiNiS^tfcS^t, jEfcl. rtttCTal-4 
%, Col0%OT, Hf 0.0 3-0. 2%, ZrO. 
0 0 1—0.0 5%, Re 0 . 1 — 5 %&t5N b 0 . 1 — 
3%0'>ft< t l«t Sr*tt5-*fl«Batt4N 

50 i LV\ »2SXi — KOtt»38 
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[0 0 5 3] SfrfBm2g:aT/^3^-^V/X/Hia 
fi-e. Cr 2 1 — 24%, Col8-2 3% CO.O 
5 — 0.20%, Wl-8% A 1 1 — 2%, Ti2- 
3%, T a 0. 5-1 . 5%2U*B 0. 0 5-0. 1 5%£r 

^tte^iSN i m&&t>W£ u\ 

[0 0 5 4] ^^-tf^l»a*4rlft±S-ft5fc«>^ 

t'y/X/v^^^At) q*&g£r 1 4 5 0-1 5 50"C 
<7>%m3b^&3 7%£JL±^"r5CtJ& s T-#6 0 C^S^ 
ir^ — tr^*^a«*5 9 0*0-6 5 o°ct-rfrti. 
«3Mtt*5 0%£JLL, »*U<fi5 5%«±Jci-6ri: 
[0 0 5 5] *J8HKJ:tH*. K8b*T* HI^J:DSta 
tfrfil 5 0 0*0-1 6 5 0T;»TfiLHV*»-C3 7% 

[0056] (b) m&&~ftmmM*-*>\z^x 
(1) sss*t 

^/^^-r h^^7 t >'u^«^e>/ < t5»a5SSd 5 3 o - 

-<^*-«±* #£L<tt4 0-f^JgJUbs J:9£f3:L< 
1*4 3 — 4 6-<>-^Ot>OSr5 0^^/^mffli^iSJBE 

[0 0 5 7] -;«89!tts JElcSJ&SSbS* UTIfr^^-^ 

»£b<tt3 3^>-^£U:. ±9ff*U<tt3 5-38 
^V^<Dt>£)&6 O^^/V^m^^^SJEXfiiS^igJE 

sW;i*5Vv-ctt4 6*f 6 0*-f^/MC43VNTfl3 8 

x^£@;t5t>tf>ttfifi"CA 1 4 — 8%, V3 — 7% 

[0 0 5 8] «(D-r/^yf^ FS^f^/^dtt, 
miegc£ £ <??1290O0rpm- V^TKtt Ufifitt 

CO. 0 8-0. 1 8%, S i 0. 2 5%£Tf, Mn 
1.00%£AT. Cr8. 0 — 13.0%, Nil. 5 — 3 
%. #£L<tf2. 1S:@X.3%«T, Mo 1. 5-3. 
0%. VO. 05 — 0.3 5%, NbW/TaOllXIl 
2ffiO#f+g^0. 0 2 — 0.2 0%. RtfNO. 02 — 
0. 1 0%S:^*i-51>^* 5 »*Uv\ ^n^±^rpni- 

v^^@^5^^ij:*rux*ico. i 9 — 0.25%^ 

[0 0 5 9] Si:*^(i, fift*t"C\ CO. 18-0. 



(7) 4#§§2 0 00-204447 

2 8%, S i 0. 1%£TF, MnO.t-0. 3%, C r 1. 
5 — 2.5%, Ni 1. 5 — 2. 5%, Mo 1 — 2%S.tf 
VO. 1—0.3 5%&^FU 7%&U<0 5 3 8t • 1 0 5 h 
*m&TfW!K? V -y^&Wrtmt* 1 3kg/mm2£i±, ft 
ffi»09IK3fiS* $ 8 4kg/mm 2 £JLL, %S39iBJ[^ 3 

7 hKs 1 2 0 kg/mm 2 EA±<Dtfri£tDgg&# 

;o [0060] mt&m<o7 kco jfeis y -f 5. 
uv\ r^u-i? 3 >sp5±mnmmx\ co. 5-1. 5 

%, S i 1 . 0 %£TF» Mnl.O %£IT, C r 2 5 - 3 
0%, W2. 5-6. 0%^CoS^MfflVNe^^ 

[0 0 6 1] roSg^-tf^fiStt. JfiBSSIHtefcJ:* 

[0 0 6 2] *»M<RttWifibfc*"CW-*S^SC rS 

*i SrSMttK** * v > J: 5 fci" 6 C £ tfff * U V \ 

[0 0 6 3] Sg#-03!3SSl£ttl 2 Okg/mm 2 £Ub N 
#£L<I*1 2 Skgf/mm 2 ^, J; 9 #;£ L< f± 1 2 
8. 5kgf/nm 2 &±-efo5« * fc»*«t 8 Okg/mm 2 £A 
_L N #£U<te8 Skg/mm 2 ^±T-$>^o #tf*fift* 
#|fiH 0%£Lb. JB*rt)5%BLh. Sfg{i:fi3. 4 5kgf 

[0 0 6 4] *fc*KTJ«««0**^-^^*»*t«r 
g§«f?fc*&31£ LT\ ^fi? • OBittfc* 1 0 
0 0*C-1 10 0t (*f*L<fil 000-1070 
*0) -C#*U< »S0. 5 — 3^BBJ«»«:««*«a*"e«L 

fc % 5 5 0-6 2 0ttMU #IC5 5 0t-5 7 0 

•ct»* u < i± i - e ^HWftMiiat -cmsji-r 5 

lft^jgt^ 5 6 0*0-5 9 0tfff^t<lil-6 
^raiDm^^F^^M^ Xifc&'t Z> 2 El£AJi 

gttl*«5JgUtaSJ:!?fi5<i-5^0*U<. «rfcl 
0-3 0 t Ci^<r^<O^^U<, iP15-20t* 

[0 0 6 5] W 4 ffiE^-lT 
119 1 4ram (36") »*U<tt9 6 5mm(3 

8" )£A±^L^:6 OV-l tfr^Mffin 3 6 0 0 rpm ^ 
— brvx^fiffi^ — 0 4 lmm 
(4 1 * )«±. »*U<ttl 0 9 2mm (43") 
£9#*b<fil 1 6 8mm (4 6* ) K±^Ufc5 0«^ 

50 -r ^/>^mm(D3 o o orpm sh^— tsaj 
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S£ W^*") xEHBSfc (rpnO) ft*125000£JLh, »* 
U< tt13B000JEJl±fc Ufct^tfcS. 
[0 0 6 6] 4fc*»Ml!:«5JHWlc*JV^f4, ^ 

1 0 IzjftjHatt" 6 w t #&* L V\ 
[0 0 6 7] CrSt=Cr + 6Si+4Mo + 1.5 
W+l lV+5Nb-40C-30N-3 0B~2Mn 
-4Ni-2Co + 2. 5Ta 
Ctt5K^3l»Sfe»5fc*fcO. 0 8% flLh. 

10-0.18%#ff*U\ £9s 0.12-0.16 

[006 8] Si ttJUftttk MnflHSg • HlNfl-c« 

<DJWHfc*50-e, 0. 2 5% aT#»*UV\ <c*5* 

Jw N 0. 1 0% KT, .tOO. 0 7%OT^U\ 
[0 0 6 9] 0. 9% J^TOMn^fi^tt£frJi£^ 

^b0. 6% £*T> <fc 0 0. 1-0. 5% . ft tO. 2 
-0. 4%*f&£LV\ 

[0 0 7 0] CrttBB*ttt3l»»SS:i««)5^ 13 
%«'_hgs*Di-5i: 5 hE»^®@l:^5 P 

rf*8-l 3%#ff*bl\ > »^5S«^^e>l 0. 5 
-12.5%^ i9 11-12%^ff*U\ 
[007 1] Mo f4BW!ftft3ttWffl»{k^^ iot 
9IK3»S*r!«»6S»*^*>5. Mo»5l3R!iSrt)±»* 
9 3%£LkfcfcSfc 67x7^f 
5 — 3. 0%j65»*UV> o 1.8 — 

2. 7%, £9 2. 0 — 2. 5%#ff*LV\ fc*3, W& 

[0 0 7 2] vat^Nbtt«ft;*4r*fftauaiK»**i* 
»S4:B>»KOtti«oJd»**sfc5. VO.0 5%, Nb 
0. 0 2%KT-Ctt-tOj»*^+^Tfc9s V0. 4 0 
%, Nb 0. 2%£Lh-?tt6 7i7^f h£AORCB2:ft 
fl#fcVf4 0. 2 0—0.36%, £ 9 0. 2 5-0. 3 1 
%. NbteO. 0 4 — 0. 1 6%. £90.06 — 0. 1 4 
Nb<Oftto9^TaS:±<|Rl«^jfe!niT? 

[0 0 7 3] N i f*2 — 3%T'<g;iM5H44:i««>5 
IC. 6 7x7^ h^K±M^fe5o Wfc. 2.3 
~2. 9%#»* LV\, J: 9 £f£ KI12. 4—2. 8% 
"CfcS. NttO. 0 2 — 0. 1%-CtStt. 3l3IS!£Oft-t 
XtK6 7*7-< h0^8SJtir»*d5*>^ 0 0. 
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0 4-0.0 8%, J:5 0.0 4 5-0.0 8%^It* 
[0 0 7 4] Si, P&tfSOffi^te. 9l3Hft$«r«ft 

*tfl*iv\ <s*i9ttrti±©*^e>s i o. i%kt, 

P 0. 0 1 5%KT, S 0. 0 1 5% £AT^»4U 
V\ ftfcl. Si0.05%£AT, P0.0 10%£JtT, S 
0.0 10%KT^U\ Sb, SnMAsOffi 

j<? ^I^tv^^ a»Si^/wS^?>, sbo. 
0 0 15 %«T, S n 0 . 0 1 %£TF. &t*A s 0. 02% 
JKTKlia^Ufc. Sb0.00 1%^T, SnO. 

0 0 5%RtfAs0.01%£JrFa*S4LV\ 

[0 0 7 5] S^tC, *J8Ml31j3V^-Cttx Mn/NiJfc 
£0.11 &TF\Z-tZ<Dt>mtiV\<\ 

[0 0 7 6] ^^(OjSSafltt, tf^4t-Xf 
W H:SE»1-5H+»ftil«, ftfilOOOt, SiS 
110 Otte*-ftHftU «L»U (».* U< ttttft) . 

#C^T-5 5 0-5 7 ot:ojafl[^jnjft«» • ftfcPL ()B 

20 . &^"C5 6 0-6 8 OX:<D«afl[|CiD«l« 

^tB2»it^v\ isiu/i/f^ ha® 

[0 0 7 7] (2) ffifiEEXttffiiMSEE-flmft*- 

CfiO. 1 5-0. 4%T?«feAtt*lpJJiU«H4iSSff«r«S 
«1-6<&fc^ft7c*T?*>5 q fttwCttO. 2 0-0. 2 

[0 0 7 8] S iaiJ^ntta*JBlfl^fcUTaSinUT 

s iXt^Mnfifiit;:i--<#-efe!?. msetio. i% 

Rtf 0. 5%$IT&£\>\ 4#fcS i 0. 0 5% «T, M 
n 0.0 5-0. 2 5%. £ 9 o . 0 1 %SkT, » 
##0. 2 0%ETF#ff*LV\ 
[0 0 7 9] — S^a^MnSSSDtt. JRMiDXttSr 

t«^^^tt\ b**U 9$ffi±s in 
*«:iS»5^-^»-Wb-e#*Wi^ *asj:<, o. 

0 1-0. 2%^»^UV\ 

[0080] Nilil.5 — 2. 7%-?ftfcAtt*fi)±$ 

6-2. 0% J: 9 1. 7 — 1. 9%OttHj65»4Lt\ 3E 
NilllCriJ:!? 0. 2 0% ^tH<XfiCrt 

1 9 0. 3 0% KTJ!ifi<-f SttHrtfc-rS^fc^iO 

50 m^ftim&km&kZMtoffizit&mmbtiz. 
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[0081] Cr II 1.5-2. 5 %-C£lAte£:fr-b£ 
t) 1. 9—2. 

[0082] Mo fl 0.8 — 2.5 %TjftH U«Sf3ffi«t>^ft 

-1. 5%. t91.l-l.3 Lif\ 
[0 0 8 3] VII, 0. 1 5-0. 3 5%-T?JfcliUtQf3l4 3 

|td±3»*j&**>S. 4#lco. 2 0-0. 3 0% , <tOO. 2 
5&j@;i0. 3 0%£JLT©«H*s»*UV\ 
[0 0 8 4] *fc±E«oarit**6ft««*A«r«Bi"S 
fc*fc % *±BK*. Ca, ZrWAl^ftlM 

05—0.4%, C a 110. 0 0 0 5 — 0. 0 1 %, Zr 
HO. 0 1 -0.2%, Am0.0 0 1 - 0.0 2%W 

[0 0 8 5] SfcU:. KSttiStaSSfifcH-^U #38W 
flWufcs^Ttt* Oz 4:5 — 2 5ppm^ffiH^S!l^i-5C: 

[0 0 8 6] NbWTa^>*<i:tll5:0.0 0 
5-0. 1 5%»Dt50^ff4tt\ 

iio.oo 5% mffix-fr&m<oft±\z+ftfm&i>mt> 

*vf\ 32JwO. 1 5% ^ai5««^-^fflp-^ 

*UiU!ft«atfOtt*:ffi«)5OT0. 0 0 5-0. 1 5% 
t-T^o <ft\ZO. 0 1 — 0. 0 5%#ff*UV\, 
[0 0 8 7] Wli»««rK«>5fc«)0. l%EUdJD;tS 

t±fiW<0raSd s ±C5^3SS4r<£«>5OT?. 0.1-1. 
0%fci-a<D#»SLV\ ^KfiO. 1 — 0. 5%T? 

[0 0 8 8] Mn/N i tfcXtt (Si+Mn) /N i it 
ll#*0. 1 3X110. 1 8JKT* s »*Ut\ rixICt 
9. -<-t>f hifflKSrf t5N i - C r -Mo 

(N i/Mo) tbdS 1. 2 5 £JUi&l* (Cr/Mo) fcfc 
» 1 . 1 EJUb, Xli (Cr/Mo) ita* 1 . 4 5 £A_hB: 
1/ (Cr/Mo) [- 1. 1 1 X (N i/Mo) + 

2.7 8) \Z£<?X&tbt>thZ>®.SX-kt-rZ>Zk\z£ *) 
^*RC*ft-C»«!«t5C t ia 9 5 3 8*0, 10 
5 WIB*y-7TKIPr«k*l 2kg/mm* BUbWKv^SftS 

[0 0 8 9] NiltCrtlc»U"C»3t©fil 
[0 0 9 0] iW^Xflffi+i^— 



(9) #gB 2000-204447 

Eg5o5 3 8t:, io5 h¥WRtf«**y-7T»ra* 

g^l 3kg/mm* W±, <&JE^XH*igJEacO§l5^S 
^8 4kg/nrf £U:. ttBSafttUKa* 3 StSTFfc-r* 

[00 9 1] n — #i/-r:7 hcDSSEEIfPXH^^IE^ : K 

[0 0 9 2] 

OJ&Aft : 9 3 0-9 7 O'CUUnflft ' 
OJftRU : 5 7 0-6 7 Ot:iw*DS?& ■ 
(2EHftHU*s»*U<. 5*>1!e]H6 5 0-6 70t 

[0 0 9 3] 

Oj&Atb : 8 8 0 — 9 1 Ot^DSft • 
20 OSfcR 1:57 0-64 O^^ADSft • 

(2I3ttHLas#*b<. 5*>11eH16 1 5-6 3 B.t 

tvi*5wt^J:t)igffiffi9T^±5 5 O'C, 3 0kg/mn£ X 
1 80h rfiJL±ro^y-^WWr«FBB* s »e>*t5J:5lJ:<S 

30 [0094] z<d£o\z* y—7i8Lm&8i&i%<> mm 

l,Xs »fc5 0*>f.*/^««l5:»UTtt4 0-f ^-fiU: 
»^U<H4 3^^£Jl±. 6 0f^^/^l^tt 

[0095] (3) *»woiSKft^-trvt*3Jt5teo 

ftflEffliyu-Kllloaxil^a- 3&4rfift-e, CO. 
40 2-0. 3%. S i 0. 5 %£JTF, Mn 1 %STF, Cr 1 
0-13%, N i 0. 5%«T,MoO. 5-1.5%, W 
0.5 — 1.5%, VO. 1 5-0. 3 5%^tf7/vry 
-9-4 «LK*G>W«a2 6-<^*iSO<ajEffl!|^u 
-Kflfia-C, CO. 0 5-0. 1 5%, Si0.5%£* 
T, Mn 1% £JLT> £fl£L<ll0. 2 — 1. 0%, Cr 
10-13%, Ni0.5%£JTF, Mo0.5°/oaTS:t 

[0 0 9 6] #35Mfcfctf-5»&flSfi-e, c 0. 0 5 

-0. 1 5%, S i 0. 5% 6AT, Mn 0. 2-1%, C 
50 r 1 0-1 3%, N i 0. 5%£TF, Mo 0. 5% £*T 
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[0097] 44int&)3rt6^-^^». Ittc 

0.10 — 0.20%, Si0.7 5%£I,T, M n 1 %£* 
T, Crl-2% Mo 0.5 — 1. 5%, V0.05- 
0.2% T i 0. 0 5% «T«r*tr<— *->f 
tt5C r-Mo-V«BU:D45<)^»4 Ll\ 
[0 0 9 8] 

mm<Dmm(omm] mmm u mi &mmw*& 

[0 0 9 9] A. ^^^-tr>* 

* 1 o*<L>&£iIoT£)J£:/u— K5 

— K5 2^-7 f ^^^^^-<— ^^OP^^^,A!3. 

[0 10 0] »2aX^S3S/X;KOg«ftS 

ft»3 1 t 3 2 J:9««U tt^§l53 1 
TflBBfcfc d^iSV > <T> X% 3&cr>S Xt^T 5 <£> 

[oioi] @2nm5ic *nm«o^#-if 

yfi, ^->y^8 0, S««o-*2£*«si5<DK?ij 

8 5, *-^>-P-r* l«l£j:oT»jft£;hrCV^. 
[0 10 2] ^ — ^^n-^ 1113^0^ — tf^y 5 ^^ 
^11, 12, 13Rtf^#^7h3 4^5)45, 

SW1/^K5 1 — 5 3aqm*;h,T^5l5jK 
**:/hfc'-*3 3Sr^UTJE««o-# 2fcigte**v 

[0 10 3] a*a*S*rtfc*5l*T. flB»«-e£Eli*ixfc 
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[0 10 4] «Mft»fflP^fWb#^^flE*S:2 2-2 5 
ata x JiaSrl 5 0 0ti^t5h p — fifi\-%&2. 5 
m mg.<Otf*9 — tT>-et>4 0 0MW£JL±O»*AS5S 
4T'#5^ S »RAP^^«»^iB.tt*!iad5<ai 2 5 
0-1 300U 2gM*l&950~ 1 0 0 0 e CT-X<O?iF* 

tag Gim<ag#^-e8 5 0-9 o or) Sras^ic 

8*.. fRA«ftt-tiv^ttai*OJft 1.5% Oft 6 0 0 0 
kW) 2% (5000kW) ^t45 e 

70 [0 10 5] 4fcflp»#*OflE*«:2 2-2 5ata \Z~T 

z>tz#>\a*. maut*2 2a±fci-6ifrMs*>0* 

^<7>JE««<oa:Hitft«tt» 5 0 0tt4^ ISop 
p-* 2 0>^JB»Sr»*p-r5^W**>S. 

— ^U— K17, 3V7'U'5't-^5'^^h> 
20 ARil^3afofc5o 

[0107] &mMm^&tfz>#x*— tr^oios/x 
8 1 RUK&JS:/ f- K 5 1 l*N i S^^^m^Si? 
3i*irC*>!K SftC r 4— 1 0%, Mo 0. 5 — 1 . 5 
%,W4 — 10%, Re 1—4%, A 13 — 6%, Ta 

4 — 1 0%, C o 0. 5 — 1 0%&tfH f 0. 0 3 — 0. 2 
%!:ft5N i S^t«t5 e lOWTV- KttSfflS 

1 3 0mm. 

^rO±Sfi^J2 2 0rrni-Cfc5o £ Ol«g»#Bg4*W 1 0 

5 «fBB1 4kgf/mm 2 cD»flf*&gte9 3 0-940^$? 

&-tZi><DXlh>6o **«4«Bt«?ttl 2 5 0-1 3 5 

o'Cx-BSflsteaa* 1000-110 otws 5 0 

-9 5 0 0 CX<D2&t$%)fam&ft\ f \ — m&l nmSkT 

[0 10 8] S3^/X/P8 1 (i^Oa^U— K5 1 J: t) C 
40 r*^l-3%Sb< LfctOtfflV\ Crl:£r6-10 

[0109] elOS-X 

[0 110] *^!6Wi-^tt5^/X/P8 1 fi-<— V 
50 RtW^W^f-^r K^^~/ufcrt««o*>f K 
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[Ollll WSC? V- KB 1 l*±*«-C— 

[0 112] i2gyu-K5 2&^3g/U-K5 
3fi. ^fiXtlttCr 5-1 8%, Mo 0. 3-6 
% W 2 — 1 0 %, A 1 2 . 5 — 6 %, T i 0 . 5 — 5 
%. Tal- 4%, NbO.1-3% Co 0—10%, 
CO. 0 5 — 0. 2 1 %, BO. 005— 0. 0 2 5%, H f 
0.0 3-2%, Ri0.1-5%t*t5-*ft«aitt 

— Ft ra»Ort»3ft*P?L«:# U ^/^DAo-C/ 
mb^W^l O^HUkgf/mm' oWJB 

Mils 4 0-86 ot-efcso^u^. 

^1/-K*ffli:tiimi2~5%, Cr 2 0 — 3 0 
%&tfY 0.1-1 %«r* tr N i ^XI*N i+CoS^ 

5o *3R:/U'- Ftt^H-C, »S»L«tfcV\ 
[0 113] *|8*«^fett5*oa-/X/^li^«1?-^ F 

[0 114] *HJfi<?«C*3ttS*)ayX/KD¥.iefiN i 
I^IO 5 ($ra 6 kff /mm 2 ^ifflSSH 9 2 0-9 
4 0 t C-Cfc5 o i$£PS£8Stt> ?tf-XK**t, S^J- 

l£S 5 0 — 20 0 Mm^^o^ftRi^^-ISl 0 
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5Yi03 1 0%«TSr^tf^-(b^/V=-Tji?:^*(- 
J;cT 1 0 0 — 2 0 0 jiinWlJ 

gTA12-5%. Cr 2 0-3 0%, Y0.1 -1% 
N i XliN i + Co^b<C5^^45S 

o c *t»3S#tt 1150-120 ot-e»«WbMa, 

8 2 0 — 8 8 ot^iRW»*a^»tea**ft£*i'*. 
[0115] sg2ayXA-*5£t/sg3&/x/w*fi& 

;0 -C. Cr2 1 — 2 4%, Co 18 — 2 3%, CO. 0 5 
-0. 2 0%, Wl-8%, A 1 1-2%, T i 2-3 
%, Ta 0. 5-1. 5%RO 5 B0. 0 5-0. 1 5%*rfr 

y^I*Rft5!K!lfl4v^ I2S; X/ufcflB 
4fett«r*«>5fc«>l!iC r fefcWiA 1 (D&m.^—'r-t^ 

0. y -f 9 t h^- !) % ^^« J: 9 

i o 5 ^me^gf/m^^mmmMns a or— 

S*b5. 2RRT/3SyX/Wi*1 3 'L^4-7 r U'--FFi3^> 
[0116] 2a^-^vyX/KO^:*«5tli«Day X 

[oii7]i3a; x/wifg 2 ®.<D$Lmm t \z\*m 

4a f**~ /HBfc— #|^jgjasttfct>^T*>5 

HBO/X/W11, 2Xli3i^- vovvffrT 

[0 118] »R:/u— Kfc*5V^-Ctt* »*WUB<D*£ 

5-3 0cm/h-C**-*»J:&Rffl. 
50 a, ix^^^axt/^x>f /^tJHft— *Ip)SBS 



-11- 
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it\ ± U9 9-*R^1ZK i S-a-^^^-S^SiSit 

±u9 9-$.TfWTm&^%®wiu mi£<oi&& 

<D#7 9 - MS-? u— KSr^fc. 
[0 119] 2WtBXf-3Wif79-^zfu- KI4N i 

[ o 1 2 0 ] # t.^c^ u- khu mT£<D*m*?m s 70 
[0121] ^njfi^tctJitstaayx/n^spTLfflro 

* asWHSro*^©JBHfcR»tfcI7 v97%m.*:*1-^=- 

[0 l 2 2] &tc. ioHMSrJffflll'fcKltSfcfct 

^~/uBg<73Sa5roi|iS/6S«j7 4 mm, Sifll Omm, 
^3J#-C2 5imi. ^^3~4mn-C. 5fe«-C3ao. 7mn 

[0 12 3] #£>*vfc/X/W4, Br3feo5ME«:»fi** 30 

[0124] SXT. m 1 ONo. 1 ~4 14, #HJ60!lt-*5 

S#4(0«-Cat>6 (¥1** : SC. &RA : DS. «M 
& : CC) . 

[0125] C r »fr*«>MNbtt. B&S&fo-k;** 
■5„ AlttNi aMHflte6fctf ttafefci-SMflOflS-fr 

!4S*a^f4N i3A 1 -cmZfrZiK A 1 W^OT 40 
i, Ta, W, Mo, Nb&2fCD7c3i&@*§-f5££l;i 
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i8AttSriS5»5*K 4%4r@^.5igS<Ofe6Df4v Re- 
W. Re -Mo, Re-Ta<tifO**ftro*ffflSr*B 
<. 

[0 12 6] StKO No. 5Rtf6J4*^JS«l-i3»t5m 
2gkJlt«(5 3R^u- KO-*fi«Btt«t*N i 

[0 12 7] 
[Si] 

a 1 



£f § 

V» TO 


r» 
e> 


cn 
co 


CO 


ra 


tn 


to 


I E 




0 


0 


0 




s 


L. 


! 


1 


1 


1 


tn 
0 
0 


to 

C3 


n 


1 


1 


1 


1 


in 

<9 


tn 
■— » 

CO 


X 




O 


0 


O 


mi 






1 


I 


1 


1 


r-» 
O 






*r> 


tn 


to 




CO 

m 


in 


JO 

Z 


r- 


r*- 
t 




1 


1 


1 


■0 


«7 

CO 


CM 


r- 

td 


m 

to 


CM 
r-> 


CM 
e-» 


0 
2 


CO 


CO 
0 


CO 


(O 


in 

c 


m 
0 


ft) 

DC 


in 


•-» 


CO 
r-< 


O 

rj 


. 0 

rp 


1 




cm 


in 

ct> 


■n 


CO 


in 
CO 


IT) 

cn 


O 
O 


0 




«=> 
*— ■ 


0 

<7> 


o> 


01 


i_ 

u 


urt 
r— 


m 


o» 




to 
ua 


CO 


u 


1 


1 


1 


1 


r~ 


0 


z 




TO 




m 




t« 


1 


O 
CO 


O 


O 
W 


U 


O 


to 
0 


z 


t-l 


CM 


to 




in 


CD 



[0128] x z&mmx* 9 - f>-i^^ £ 
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23 

No. 8fiii5a3tS^tu5^tt^No. 7, 

lS1-^rtNo. 7a^t*frTV>5£:^;t5o CtUS. A 
^feftt^fPffi*!. S$8 0irni, $§ 8mm"C 1 ^f)T I G 

a*4 o o°c&sy?hz>fr¥ 



#g^2 000-204447 

* 1 3 lwgfi"Cs CO. 05 — 0. 20%, Si0.5 %£l 
T, Mn0.6%£JUF, CrB-13*. NiO.5- 
4.0%. Mo4.0%EAT, VO.1-0.4%, Nb 
0.06 — 0.25%. NO. 025 — 0.125 %&tf 

coi.o-5. o yo^tfi^^ryt'f hffl(o®it$t 
(sa%) ^-r e MUFetfe^o 

[0130] S4li4 5 0 < CRt;5 0 0t ) 10 5 h^ 
V -yl&mtmZiTf (5 0 0t54g/4 5 0t34I) it 

[0 13 1] 
[^2] 



[0129 



*%mmx-n#—¥^>(*? 1 1,12,* 



No. 




N 1 


c 


Cr 


Co 


W 


Fa 


Mo 


Ta 


Nb 


Al 


Tl 


Zr 


B 






7 


cc 


bal. 


0.10 


23.0 


22.0 


7.0 






1.2 




LB 


2.7 




0. 01 


0 


875 


6 


cc 


bal. 


0.10 


22.0 


19.0 


2,0 






1.0 




1.2 


2.3 




0.01 


0 


m 


9 


cc 


bal. 


0.13 


22.5 


19.0 


2.0 






1.4 




1.9 


3.7 


0.10 


D.01 




687 



[0 13 2] _ l^ 3 l 



No. 


C 


5 t 


Mn 


N i 


C r 


M o 


W 


V 


Nb 


N 


Co 


1 


DL12 


0.05 


0.01 


0.98 


11.50 


1.68 


<0. 01 


0.19 


0.14 


0.045 


2.M 


2 


0.11 


0.05 


0.01 


2.01 


11.61 


I. SO 


<0. 01 


0.19 


0.15 


0. 044 


2.98 


3 


0.12 


0.05 


0.01 


2.96 


11.49 


1.B8 


<0.01 


0.19 


0.15 


0.043 


2.94 


4 


0.13 


0. 05 


0.01 


3. DO 


1U5B 


0.58 


2.59 


0.19 


0.15 


0.044 


2.96 



[0 13 3] 



No. 


1 0 8 ^R3^U-^8ftW»A (kg/W) 


MUSS 


5 7 Q*C 


5 9 Q*C 




4 5 on 


5 O OTJ 


5 O OXJ 


4 5 ox: 


SOOTJ 


5 O 0"C 


4 5 0"C 


4 6 ox: 


1 


6 6.3 


4 6.8 


7 0.6% 


6 2.5 


4 6. 2 


7 3. 9% 


2 


6 2.5 


4 4.2 


70.4% 


5 B. 2 


4 3.3 


74.4% 


3 


5 S. 2 


4 3.3 


74. *>% 


5 4. B 


4 3.3 


7 9.3% 


4 


6 3.4 


4 7.3 


7 4. 6% 


SB. 3 


44.5 


7 6.3% 



[0 13 4] rnt^ryW bfflfr. 15 0kg^ 

•KftU 115 0\:fcJHl»UfcflL *fcM«ftte± 9«* 
fcjfcjeufc. ffi*t£l OSOtt'gftftL^ 

Xfi5 9 OtHTlWSSttffofc. rfrfeo!**^ 
y-^©f^^(JIS Z 2272. ASTM E292). 51 



50 



3Sl*@tK-(JIS G 0567). *3j:^^ir^tr-W*KRfr 
(JIS Z 2202) fcttAU SlttfcfltLfc. 
[0135] 03^45 O'C&T/S 0 0^ ^ -T^^r 

«>fc« ^l^S^^fyf-f hili4 5 0tt5 0 
kg/mm 2 £Lb* 5 0 O'CTM Okg/rmi 2 EA±*U #t* 



-13- 



(14) 

nt t 5 0 0 < C3ft*Ji4 5 0 , C3ft«lz:#bT7 0%£*± 

[0 13 6] Hfc. ^«.<05ia»Sfll 0 7. Skg/mm 2 
BJLLRtfO. 2%»Att8 6. Skg/mm 2 £l±-C*>ofc. 
[0 13 7] 04I1FATT CC) ^Nif^BM 

^i-»H-e*>5. H^*r«fcN i**S0. 5%£JLb* 
tS*5Cil^J:oTFATTtLT!(*Sii5 2 6. 

[0 13 8] El 5 13: F A T T CC) tN i StOg|«& 

■e*>9. w*tefc*DK«b*i^t>OTk££tas# 

[0139] 06 £.1*13 7 WtW*ttk N i SRtfWft t 

*tS4. i 4kg- mBLt**«fc«*.'CJaD; 

[0 14 0] &±<ott&mz-Z9mS>fr*ita<* MM 
tf^&Ett UttOB^-^WX/VAPtl 5 0 0*C& 

[0141] *»nfc*5W5^^-tr^^wa^x/w 

5 PiBAttl 1 0 Ot, 3a/ X/Ktf*A9 PMJ[fi8 
lie o I^^M^VX/^n i S#&o3&ff *®C 
#^H*tt8 0 0'CaTift5« s , ^fflfi«-0ttCo 30 

2&B£JlR/X/Wc£«§ftN t*S»«- 
[0 14 2] XU-Klil 7^T, #b 

[0 14 3]*I«»ilt, ?cg$#*, ttftdSttfflS 
[0 14 4] «±^»j*{cJ;o-C. @(E«(DHi45a 

<^7>-^^^c^^^-^^^#b^5o #3a 
^-fc*://X/WM73;tf;*A!? PllS^l 5 0 0^ #ja 

^-t^y/y- K^^^/Ht^ 920^ #**-tf 50 
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[0 14 5] *JIJg^T?li^ — ^Vfi3a<OtOT?fc6 
X X/i^#safeffi[ t ra«fc*tfi.aif»S4r 

ffv\ 3«at;4a**jM«©3Sfcra»i3:*matf 

[0 14 6] B. K+«E-ftffl«*Bt*-tf^ 

I"C*ftE-*aoB-?^ir7 h 3fc*BRSixfcXu 
-K4*WE»6a» <ttE«Ua, {gJE§IS4aoi 4a 
•*/Cir*5. — trvic:j3V^fiS5JE»7a, 

^jEaseaxt/^assa^i 8a«*fcfcrct>ra*<& 

fcSMf 6 5 otTfc^ tSHIMIl 

JR#^9 (HRSG) \Zt&9 % 5 3 8 < C0>IfcEffift&« 
5 Q ^^KEKfcttSSR^a V h n-/i>/<^ 5 5 frii 
otjSJSAP 1 2 1 i Ottao*D< 5 3 8t, 16 9at 
g coiS«aS5JEftl^SfEA1-5c ^MttAP J: 9 &«*|SoH: 
Sfctt. WEE3R«tUP 1 2 2 J: Jfflts W5 3 8ttt 
f»$;h/rw»&*LAR i 23 *ffi^-trv»fcse> 
fL6 c *JE^-^^twAo^^ii£EE^-tr^ffl'- 
fc«&ft5fcfcfcfc«BE*ftAn 1 2 4 
fcivSo * bTjlMMJE 3 3^, 7 2 2nnHgt4oT 
*»a^Xu-K4 J:9»IBSix5 0 *36WK:«5iSte 
EE— <HD-#Vt7 h 3fi5 3 S'C^aSftC^b 3 3^ 

-M o - Vfi^^»®WlV> ^ti5o 

o-^«y-r7 h3^/y- K4©tt&:MflttL7'-f 
i£feoT*3>K SS^— ft®*-*^*:? h 3 J: 5 -ft 

osft S j«HvMSifft< * 9 s Stt*4>* < i"5 J: 5 fcft 
otv^o &*ARfc#biejE«oXi — K4ttsa« 

±o6t$>D, 2a£Ji»ra^Pflwe8a**tL. ioat 2 

at ^BBPBtt 2 SJKP*oBBBloi. 5-2. 0 

aoi¥^H2a@^>J?^^2 — 2. 6^T*fo6p 
[0 14 7] ««AR^»UT*ffiflOoXl^- K4f±4 

a$>!9. xu-Ktta»o«*rtjo«tt4oat**a*« 

r*#<*5. fiEE»tt4a-e, xu- H«&»o*tfr 
i^o«ii*l*aoi|[*r±«toB:«ro»so2. 7-3.3 

*»a^iSWoj¥Sj±-toiSi(ro*soi. 1 - 
i.3«t?*>5. +ffifBoaa**?>4ai*-e©xw— 
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05) 



2000-204447 



27 

»»©ni«*m«©«iiife«i-6»t*i. i -i . 2«s: 

z)*l. 5-1. 7fg-Cfe6o 
[0 14 8] yu- K<D«£l**E-^W 5 ^a^<b 

«B1.2-2.1»tU 5SB4tl.2-l.35 
fiTK ffiJBE«2aa*si. 5-1 . 7ffiK 3M 

OUad 5 ** 1. 9-2. lflTCfcS. 

[0 14 91 **ltl«ll-*5^S*ao*Stt+BE»J:9 
2. 5* . 3* B 4* . 5* . 6. 3' , 10 # , 20.7' 
&tf4 0" T-fc5o 

[0 15 0] 14ttrt*B4r— i 1 5 «1#HB*— > 

[0 15 1] (1) o-^">ir7 h 

U t^S8 5 0— 1 1 5 O^-CS Omm^t^K^itb 
fco W*No. 3— No. 1 2H$SSl^5Wtfc5o 

o. 1I1ASTMI&A4 7 0 class 8 No. 2 f± : 



25 



♦ ASTMMA4 7 0class7 «S*i~e*>*. CftfcK 

as^^W^v/^^^— Mt, 9 5 0t:^JDj»U^— ^ 
MfcLfc&> 1 0 O^/hO^STftaib^Att 
Lfc 0 OV^C, 6 6 5tX4 0h»L^»U *SU 
&3ILfco #3§WU>»<5C r -Mo-Vili7x7^ h 

[0 15 2] ***Wc43»t5o-#^-r7 SS 

-C, CO. 0 5-0. 3 0%. 9tl<tt0.18-0.2 
J0 5%, S i 0. 1%£TF. »*U<tt0. 0 6%£AT, M 
n 0. 3%ETF* #*L<fi0*. 0 2-0. 2 0%, N i 
1 . 0-2. 5% . ftSKttl. 5-2. 0%, CrO. 
8-3.0%. ff*U<ttl. 5-2. 5%Mo0.5- 
2. 5%, $*£L<tt0. 8-1 . 5%, V0. 1 0-0. 
3 5%, 34t< HO. 1 5-0. 3 0%&^tr£#BjPiL 

fclttN b 0 . 0 1 — 0 . 1 0 %. 04 b < fi 0 . 0 1 5 — 
0.0 5 0%RtFW0. 1—0. 5 %* 1 SUA-b^tf- fc 

20 [0153] 
[^5] 



No. 


& fS (wt%) 




N i 


C r 
Mo 


Mn 
N i 


C 


5 i 


Mn 


P 


s 


N 1 


C r 


Mo 


W 


V 


N b 


* m 


°* 


Mo 


1 


0.33 


0.27 


0.77 


0.007 


0.010 


0.34 


1.08 


1.28 




0.27 






26 


0.27 


0.83 


2.28 


2 


0.23 


0. 05 


0.30 


0. 009 


0.012 


3.50 


1.66 


0.40 




0.12 






20 


8.90 


4.15 


0.064 


3 


0.26 


0.02 


0.16 


0.003 


0.004 


1.B4 


1.95 


1.10 




0.27 






18 


1.67 


1.77 


0.082 


4 


0.24 


0. OZ 


0.1B 


0.001 


0.006 


1.80 


1.91 


1.18 




0.23 


0. 03 




10 


1.61 


1.62 


0.108 




0.23 


0.03 


0.19 


0.002 


0.006 


1.55 


1.88 


1.11 


0.20 


0.26 






IB 


1.67 


1.69 


0.1O3 


& 


0.-24 


0.C2 


0.19 


0. 001 


0. 007 


1.6B 


1.92 


1.10 


0.23 


0.26 


0. 03 




20 


1.72 


1.75 


0.101 


7 


9.22 


0,04 


0.18 


0.009 


0.008 


1.83 


1.6S 


1.16 


0.28 


0.26 




Tl 0.03 
B 0.004 


20 


1.58 


1.59 


0.098 


8 


0.24 


0.05 


0.19 


0. 005 


0.007 


1.85 


L97 


LIB 




0.28 


0.05 


Ca 0.003 


16 


1.37 


1.66 


0.103 


9 


0.26 


0.03 


0.19 


0.008 


0. 010 


1.63 


L 59 


1.20 




0. 26 


0. 04 


La 0.08 
Co 0.06 


18 


1.58 


1.66 


0.101 


1 0 


0.23 


0.05 


0.24 


0. DOS 


0. oos 


1.90 


1.91 


1.16 


0.24 


0.28 




M 0.008 


16 


1.65 


1.65 


0.126 


1 3 


0.26 


0.03 


0.1B 


0.001 


0.003 


1.80 


1.80 


L23 




0.24 




Ta 0.08 


1Z 


1.46 


1.54 


0.100 


1 2 


0.23 


0.04 


0.18 


O.0OS 


0.009 


1.86 


1.69 


L23 


0.14 


0. 26 




Zr 0.30 


16 


1.51 


1.37 


0.097 



01 



[0 15 4] *?£W\^&Zm(0*-*T-}-4 MMB«tt 

9 0 0-ioooici:n^tfc5o 9 0 0t:*SST- 
^otiSPo iooot^M5M-eiiiSv^y- 
5. mm\^&&&6 3 0^-7 o ox:\z.-t m &&m#h 

So 6 3 o^W-cttWvNtgtt^^r. 7 0 0W 
[01551^6 F23I9, WmRV* ]) -^grWgaS 



7/vy^^7-s-e*^5 3 8t, 10 5 h 

<D3m&£&S Skg/mm 2 ^. 0. 2%fflt)7 Okg/mm 
*£JUb. FATT4 OtSJLTs W*«iR^*/^*-2) 5 iD 

3.5 -f^fiStrffiK-r^^-tr^o-^Wt UTtt 

[0 15 6] 
[^6] 
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(16) 



200 0—204447 



29 



SO 



No. 




(%) 


» 0 
(%) 


flcg-m) 


5 095FATT 
CC) 


5 3 8t:ttX^u-^«JSi59S 


1 


88.1 


20.1 


6 0. 8 


1.3 


120 


1 4.0 


2 


72.4 


2 5.2 


75.2 


1 2.0 


-20 


6. 5 


3 


86.9 


2 1.4 


70.9 


8.9 


3 5 


17.5 


4 


8 9.0 


2 1.9 


7 1-6 


9.8 


2 8 


18.8 


5 


B B. 5 


23.8 


7 3.0 


6.6 


39 


19.8 


6 


BB.B 


2 1.8 


7 2.3 


7.8 


34 


IB. 4 j 


7 


B9.8 


2 1.8 


71.4 


10.6 


5 


X 9.3 


8 


SB. a 


22. B 


7 2.6 


11.9 


-2 


1 B. B 


9 


8B, 5 


2 2. 9 


7 2.8 


13.9 


-8 


19.8 


1 0 


9 1. 8 


2 O.O 


70. 8 


1 0.9 


3 


1 8.4 


1 1 


91.8 


2 0.4 


70. 2 


12.0 


-3 


19.5 


1 2 


90.8 


2 0.6 


7 O. B 


11.2 


! o 


18.6 



[0 15 7] No. 7 —No. 1 2 fi. -tivCTu ^r±S7C 
m (La-Ce) , Ca, Zr, TaS^AlSiDSt 

[0 15 8] &it, Oz ^10 OppmJ^TJw-T^Ci:^ 
J: D»l 2kg/iran 2 W±oS5v^tS^#^^ #H8 0p 
pm^TT'l 5 kg/ran* £JLL-T\ Htz: 4 OpprnJ^Tt? 1 8 kg 
/inn* JEA±*>S5v^ y -TTKBTifiS^WfettSo 

[0159] 5 3 8t, i o 5 mmty-Tim&m 

Ni» J 2 %61T-Cf43» 1 1 kg/mm* jy±co3£^£^ 
■f. 1. 9%aTTIil 2kg/mt$X±<D&m*^ 

[0 16 0] N i S/^1- 5 2 — 2. 0%£r<atft>£WM 30 
n/N i Xtt (S i +Mn) /N i tt£ 

Mn/N i ifc^O. 1 2 J^T, S i +Mn/N i 
ittfO. 0 4 — 0. 1 8T2. 5kg-m £JLh£>iSV>S«i£ 

[0 16 1] #3§Wl-«*S9<D;*-- MfciBftli 
7TftWfM«*»5^li8 7 0-1 OOOWIU\ 

y^^+A^tr— wskir^/i^ 3 ?— T^uyt 0 ^y— 

5ft»rSftftl47/^y X^9-afe"C*«>ft:5 3 8^, 1 0 5 

£i&<D5l3H&$#8 Skg/rnn 2 «±. 0.2%»^7 0k 
g/mm 2 £A±, FATT4 0W, WWRiBU**/i'3 s - 
^JDMT*V>ftlt) 2. 5kg-m EJLhRtf* ]} — :/« 



1 2kg/mm* SU:fca5<* it5*{£EE-#M* 

33.5 j^&m*mmi'tz>*-¥>'K-*ttk 

LTWJ&l 5kg/mm* £JLfc<D3ftft ±V\ 
[0 16 2] 3EfcU (Ni/Mo) fctaU. 2 5 J£JLJz& 
TJK (Cr/Mo) Jfctfl. 1£LL* Xte (Cr/Mo) 
tfc**l. 4 5 (Cr/Mo) tb*S [-1. 1 

IX (Ni/Mo) + 2.78) KZoXiktohthZHLSk 

5 3 8t, i o 5 ntra* y-Tmvaut&i 2 kg/mm* 

[0 16 3] H9f4*J8Mfc«**+teffi-*fflo-* 

^*S«H»U-C, it^UfCo ftt^-C. 9 0 0-1 1 5 0 
*C-t?»*iaai. 7 m . *£*&8mfc:«iftU fflE« 1 
6^9 50t, 1 OWMB, • IBEflJl 7 £8 8 0 
<C, lO^HHW»^Ufc«. tMSTliilOOt/h 

tp^SSS^rfTofco ftv^-t-iibJEfiyi i ie^65ot 

TMOKfBB. tffi-ffiJEfiBl 1 7*6 2 5tt4 0HB 

J:9^W?)ttlt^ y-:?TfcSrf*;§t vy y f» 
MR (^OSTSSO.Scm 2 ) , 3l3II*g*£frofc 0 

iUEMl 1 6Rt*4»JE • i£EEiS!ll 1 7(O^W KOtt 

[0 16 4] 
[317] 
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(17) 

m t 



4$g&2 0 00-204447 
32 



c 


S 1 


M n 


P 


s 


N i . 


C r 


Mo 
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0. 23 


0.01 
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SO.O05 


SO. 005 


1.80 
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1.20 
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(S 0.010, A I JSO.D08,C ugo.10, S 0.005, A G SO. OOB, O z SO. 003) 



[0165] 1*81 

3? S 





i5 JE SB 


e ff es 


(kg/aa a ) R • B. 

C.C. 


577.3 
fe 7 3. 8 


£8 7. B 
SB 7. B 


m 1i (kfl/lnBl , ) R - B - 

C.C. 


3 5 9.1 
§56.2 


67 2. 0 
572.0 


team (%) R. B. 

L.B. 
C.C. 


e 1 4 
a 1 7 

SI 4 


617 
gl 7 
SI 7 


{%) R - B . 

L.B. 
C.C. (L.B.) 


S40 
645 
640 


£ 5 O 
fe50 
& 5 0 


fR^tt Ckg-m) R-B. 

C- C.(R. B.) 


5 0. 8 2 
60.69 


64.63 


aWlA Oc) n.B. 

C.C.(R. B.) 


§12 1 
£13 5 


s- 1. 0 


600*0, 2 Ohs/on* 
. . 6 4 51C, 1 Oks/Wn* 


HBSh 
6394h 
& 6 9 O h 




n 

n 


« A 0 


9 5 0*C±10«C 


6 B 0 "C±l 0*C 


Sit 


664 B13 


5590*C 



[0166] Biii8©ime?s.u ! #sasfc*s»* owsmaw 0.26m t * s. 

#g^*5^-C^-t?fc»J. ^ffiS5A^<£BESl}l-*5V^-CI± [0 17 2] :jvbO««^i^ KroSSfcfchr* n 

WWaHWWMHM^ 4R~6«IWC«>II« 5' yw- K-Cttl. 7 0E.tf4 0* ^U-K-Cttl. 7 

PdttJ, ^JC^5»wO^Tii:S^#<«tofc„ [0 17 3] *30tMtSM*M&5 6 6"Cfc»bTtai 

[0167] &mmnmte : &i®<»®*fafei*m& jb-c*. **>ee^&i 21, 1 e 9RV2 2 4at e t-r 

«£Cl*tL0. 3«-efc9s 0. 2 8-0. 3 5tei:1-5 s^mtSffl-t-t*,, 

[0 16 8] B-#^7'H±*«0»»«-Cfl?*»tta *U 3R5M»«:**-<M!36**>6. ftfttlHMi 

*Sftt*#<. *0*SI4W«*»1. 7 2 W»««r2 6^V^ft«*.S3 3.S -f V^«*fci-« 

9 % 1. 6 0~1. 8 5«fci"6©*W*UV\ fc»«®«;&Sl. 7 LfctfoT. ft&tti 

[0 1 6 9] JEfc. ttgfiaSSttS&a^l'- KfcJBIt '*100MW*»&170MWt, ^IUO>fVf*f 

5gmffiF^E&t£»LT1.65|g-efc9, 1.5 5- S«**<i-ttff, ^Hi^Sr2fg£i t ±^li>:-t-5it 
1 . 7 5 fgi-rS LV\ 

[0 1 7 0] *SOfc«-CfW8««teJ: 9 1 0-2 O^K [0 17 5] 3 0 ^SX±4 O^f 7 * <*>«g* 

w(D^m*5r-t *KEK«n:*sit5n-#i>'-r7 SIJBft* 8 8kg/W «±©*ma*#* 

t4S3 2<DFsa»i$)5 2 Ocm, a^S^t-— KlC*Sft5fl- UV. 

«3 1 6cnrCfc!K Z»WZ*t&imtt»l. 6 5 [0 17 6] Sfefc, 3 0 ^ v^£*.tcc>;gg£]&tt^t^> 
5 2m -Cfc*. ©KaaWlt»r65S*tt*««>A*»& 5 3 8t, 10 
[Oinlifc, *JOfc«lc*»V^-C» S^&^w- K 5 h 9 V --rmi&St 1 5k B /mm*Sl±, «ffi«tlOl!6te« 
t UT4 O'f V^*fl!V>fc»£-Ort&tt3 6 5omfc<C j^tt^©a*»fc**®«»*'K**>>'* 
9, dOftfelCtt-rSNSIIUbPl. 4 3 -2. 5kg-m (3kg-m/ctf )K±**&* o- 
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5 Zk&XSZ> 0 

W) 9 4 Ot;fc^fc;WRLfcflL 1 8®<0 

»*att*r**U*:2 5 , C/h©»3»aUe-e»*IU ffi 

[0 17 7] (d) M) 2:PHH 

Ot:, <£j£§&XI±*JE • eBE»t*S-r5»^Sr 9 3 0 

m • o 

[0 17 8] (✓>) ^-tf^o-^SlftS: W) fcBI« 
0t. {£JGE§i5XfS*JE • (SJEE»^«S-#"5»»«r 9 3 0 20 

^^ISWlSC, 6 5 OT5-C2 O^SIl* 

Jfii-. 30 
[0179] jR&3a«o«K«o*mK*e*^6*a 
wfeicitttf, ^*»rit-<T. KEft-criKft^ y - 

[0 18 0] (2) ZfU— K 
K»Kffi«<0 3a<0ft$##$l4 0mmT% IttCO. 2 
0 — 0.30% Cr 1 0 — 1 3 %, MoO. 5 — 1 . 5 
%, WO. 5 — 1. 5%, VO. 1 —0.3%, S i 0. 5 *40 
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c% £TF, Mn l%£ATXtW*»F e ?1> ft *-*7l^ V 

[0 18 1] +JE»fliBBE«^*5fctto-Clfc*te*S 
ft 9s iitCO. 0 5-0.15%, Mn 1% 
£JLT, S i 0. 5% BIT, Crl 0-1 3%, Mo 0. 
5%£JIT, N i 0. 5% £TF, SftF e^b4^;Wf 

[0 18 2]ft^tU, 6 0W^/M^ttSa 
fi^3 5^yfm HBTIS 9 0**>9. IttC 
0.0 8-0.18%, Mnl%OT, Si0.2 5%PJ 
T. C r 8 — 1 3%, N i 2. 0 — 3. 5 %, Mol.5- 
3.0%, VO. 0 5 — 0. 3 5%, NO. 02 — 0. 10 
% NbRtfTa<O-aK±i*ttt , e0. 0 2-0. 2 

4#tc v #Hffi«Tf43£Jfi« 1^*1 <£>No. 2 £>-£&«:JB 

^SU^fti^A^^ffiStuSo 3El£\ 5 0t^M^ 
{Cfi4 3^T V^£X±ORl3SftS^t>^>^RSI^^/l'7 t >' 

[0 18 3] £*t6>©:/u-Ktt#*"C4~ 5tfc*r^tf> 

[0 18 4] «9f±KfiBE-{raaK*#-tf^ffl*Ittt 
l:*5 12%Cr*Oft«W (fift%) ^ttOf 
$><5 0 *Wno. 1 -No. flft-tti^PM 5 0kgX£AJ3 
tt»*U 115 0"CfciD»L«BtUTj»»Wfc L 
fc 0 K^No. 1 fi, 10 0 Ot:-ei h^Pfi^ffl^A^ 

(j&m&m. ioo r/asub) k j: o ^ta^ -c^ai u 
ftVN-c. 5 7 otn»t, 2h«»aaja*-es»u 

fc 0 No. 2tt % 1 0 5 0T1 h»f fflilAtl^J: 
a*-C»^IU &V>T% 5 7 0 , CI^D^U2 hfiM*«^ 
«fl*T?Sft Ufc. WNo. 3 -No. 7tiU 10 5 O^T* 

1 hSM»affl«Aix^J:9aia4-C»a»U &^TV 5 
6 0 c C^DfiaU2h^^^T^^b (HW*R 
L) . JE^5 8 0 t CtC^DiaU2h^^^^-C«p»L 
Ac (2SciIl) o 

[0 18 5] 

[3E9] 



No. 


C 


S I 


Mn 


Cr 


N 1 


Mo 


W 


V 


Mb 


N 


N 1 - Wo 


Nb 
C 


C + Nb 


Mb 
~N~ 


V 

C+ — +Nb 
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1 


0.12 


0.15 


0.75 


11.5 


t.M 


1.70 




0.38 




0.02 


0.B0 








0.30 


2 


0.28 


0.20 


0.71 


11.6 


0.73 


1.10 


1.12 


0L21 




0.04 












3 


0.14 


0.04 


0.16 


1U4 


2.70 


2.10 




0.26 


0.08 


0.06 


0.60 


0.57 


0.22 


1.23 


0.350 


4 


cw 


0.04 


0.1S 


11.5 


2.50 


2.40 




0L2B 


0.10 


0.05 


0.10 


0.77 


0.23 


2.0 


0.370 


5 


0.13 


OlOB 


0.15 


11.4 


2.65 


2.10 




0.25 


0.11 


0.06 


-0.45 


0.85 


0.22 


1.83 


0.365 


6 


0.14 


0.04 


0.17 


11.4 


2.51 


3.X0 




0.26 


0.10 


0.06 


-0.79 


0.71 


P. 24 


1.67 


0.370 


7 


0.14 


0.04 




11.5 


2.60 


2.30 




0.27 


0.10 


0.07 


0.20 


0.71 


0.24 


1.43 


0.375 



0 



[0 18 6] «9Jr*5t^. No. 3, 4 Rt* 7 1**389! 50 No. SRtfNo. 6 ttHstttt", No. lX^2|i, T&M 
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[01871*10 ttr ftfjf^ro^ilW&tt&tlttfCS: 
#3&9l«-(No. 3, 4Rl*7)tt. SgS^-tf^/B 
■aflttb UXS*$tv5§l5S!S* (l 2 okgf/mrfeAJi 
XI112 8. 5kgf/nm»£i±) RtflSi&tBtt: (2 OtV 
y yf-v't/n^- ®^a4kgf-m/cm 2 £JL±) 

[0 18 81 :jltJfU JfctS#WNo. 1. No. 5fi.T* 

#No. 2ttu 5l3S3i$5.l«B0ffii s ®v\ No. 5tt. flfS 
ffi#3. 8 kgf-m/cm 2 4 3' EUlJ::2*L 

-C»i4kgf-m/cm* S-LhWgjftl^T'Ffc-efcS. 

[0 18 91 

[*1 01 

m. 10 



e*8 


51 Sfi 39 s 




tt 0 


m ifi 


No. 


Ck B #/n« a ) 






(kgt- m/aa 2 ) 


1 


1X4.4 


19.0 


s a. i 


a. o 


2 


114.6 


18.6 


5 9.7 


1.2 


3 


13 2.5 


2 1 . O 


6 7.1 


5.2 


4 


13 4.9 


20.8 


6 6 . a 


4. a 


5 


1 3 7 . O 


1B.5 


5 9.fi 


s. a 


6 


1 18. 7 


2 1.1 


6 7.3 


5 . 2 


7 


13 3.5 


2 0.1 


6 0.4 


5. 1 



[0 19 0] **J6t««w*5V^ttN i tMoiittHW 
-C^* Tfia^ *s 5 3££ & 

< ^5t-S§oT^S^teTi-5fillp]Sr^-ro N i ft 

TU JBtel. 0% K±*<Wrtl:J:oTt&»i: 
saflWHSTi"*. Sots (N i -Mo) sas-O. 6 
-1. 0%a*«v>»«Sr^1\ (Ni-Mo) eii-0. 

i-. 0. 1-0. 5%#ft*Uf\, 

[0191] k»no. 3^5i*asatm*tti-x«-r 

J&A*U^Kl*9 7 5-1 1 25t,l hj&MU 
5 5 0-5 6 o'^-TtfTofcll, 2&j&HUB£tt:5 6 0 
-5 9 0ttfc5„ Sfci^-r J: 5 fc, fiWtfcLTS!* 
£;ft,5#tt (3I^&£^1 2 8. Skgf/mm 2 B 2 0^/ 
^fv/t^t'- SfSMt^ 4kgf-m/cm*)£r> 

[0 1 9 2] #SHHfc:tt*l 2%Cr§Ntt4»fc* C + N 
bt^O. 1 8 — 0. 3 5%-C (Nb/C) tk^O. 4 5 



^2 0 0 0-2 044 4 7 
36 

-1.00, (Nb/N) tt^O. 8 — 3. Oi>m-£l, 
V\ C + N b fill 0. 19 — 0.29%, <fc 0 0. 2 1 — 
0. 2 7%XliC + V/2+NbtliO. 3 3 — 0.43 
%, it) 0. 3 5-0. 4 l%A'»SUr\ 
[0 19 3] iRttifc^Bt^f^ hm^4r 

tu *K»<o¥*a**M5tt*l*»* (GSNo.) -e 

5. 5-6. 0"Cfc5 o (Nb/C) tbttO. 5- 

1.0. (Nb/N) Jfcttl. 3-2. 0##*LV\ JE 
(Mn/N i) tfcliO. 1 1 E*Tx J: 0 0. 0 4-0. 
iO 1 0 36Sff*UV\ 

[0 19 4] 0. 2%aM£3ISM^£0M&»i-flfe 

0.2%!**) (y) #3 
6.0»w^l3I5S$ (x) *0. 5«Ufctt*JlD*.fctt£Jl± 
£-r5t><oa 5 #£UV\ 0. 2%ltt£ 0. 0 2%mt)t 
oBB«t«W«H^e>*»Wfc«5»»fi1»fcO. 2% 
(y) #5 8. 4JJ10. 0 2%K^I (x) £0.5 4 

[0195] 010 tt 3 0 0 0 rpm ffl<oS«ftS36M 0 
9 2nm (43') Tfc^I^/^- Ka)fl»BTfc 
20 5o 131 l.tt-to«B5Ea"Cfe5. 4 lfi, B58JSS«as35 
S3fc5IMik 4 2tto— *$"ir7 h~ <&Mi&»* 4 3 

4 &M$x * ^tK?S »c J: a * o — i ^3^* &S±-r £ tf: & <£> 

[0196] mi oAxtm 1 1 i-^i-^t-x s*ti^e& 
5 0 hi io*>fflfctt7*— ^ffltetr^tjf A-rat*^ 

ttfejftT^S. f>1?A*L4 3*±«B«l***t>lt«* s * 
#< x ffe*lc/h£ < 4oTV^5, Sa54 lfl-toiffi*rR] 

|:»tt^2.4 f&XfcDs 2. 2— 2. 6*ff*UV\ 
4 8figg&4 1 <DXtt&*«M 2 3fi»fc*rt-5«a»0» 

5^<&«lC#LTftl. 7 9fitt5t©"efc9, 1.6 
0~1.85«*s&SLl\ 
[0197] 43' *Stt* xu^hn^7 

118 5 0—1 1 5 Ot^i&SfliBrt"?* HW&SfiUlfcfcl 
lfcSbfcftfrOfeX: 1 0 5 0t, l&ill: 56 
OU 2ftj|ll : 5 8 Ot)Tffofc e iE9<£>No. 7 

50 [0 19 8] ^9(DN0. 7 2 OtV; 
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Ktt. 5?#S*v*«Hfc 3l3Bft£ 12 8. 5k«f/nn*£l 
±, 2 otv; yfi/t/vt- ®Sii:4kgf-m/cm 2 £Jl 

[0 19 9] **flfc«fc*5r*«an-i;»^-^F 
(fiS"t\ Cl.0% Si 0.6% MnO.6% C 
r 2 8%, Wl. 0% , aCojJ»6ft5^?>f 

44 tr-^»»XttT i GSSHr ioTS^ 

£;ft,5 0 aid— S^ 3 ^V-A'K4 4fi*fc»«i©2fl 

[0 2 0 0] 
[«1 1] 
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[0 2 0 1] S1H12 5 t CT^SS*tom«^#'tt^ 



M20 0 0-2 0444 7 
3* 

[0 2 0 2] (3) #X7fcf*, HEiDSat-CtttH 

[0 2 0 3] (4) i rtSfrJr— >Wl 

tCO.15-0.3% Si0.5%PJlT, Mnl%« 
T. Crl-2% MoO.5-1.5% V 0 . 0 5 ~ 
0.2%, T i 0. 1% ETFtf>C r-Mo-VfMB'ja 
fetid. 

[0 2 0 4] JBSffiKJ:!) 1 0-2 0MW^l^t 
£5* *HJS^^*t5D-^'>^7 h(75ttg6 2<Z^ 
ffifc)5 2 Ocm. fcfcBTV- Kfc*5«t5#»3 1 6cmT- 

foi? N ro^a^«i"5<*Htb^i. 6 5 Tfe^o 3§m 

(i^mffl^l^KW^t) 0. 5 2m X-fc5o 
[0 2 0 5] *fc* *»«l:*3V^, ft&SXl'-K 
fc tt 4 0^^&JBV^»-frG>fl-&tt3 6 5cm£fr 

9* ro#j«ic«i-s*ftWH;**i. 4 3 £ft£ 0 m 

HJ:9J81ffl*2 O^KWd3pJtgT*fcO. l^KW^O 
OttSHESl36 s 0.26m fc 
[0 2 0 6] rixe>Oft^a^^-KOfi:S^*hr5n 

h^U- Ktt5ilER<0^atOH:f*3 3. 
5* Xl™ KTH1. 7 0W4 0* ^u— K-er±i. 7 

[0 20 7] *Hlfi«te J:*itf. EHBtt<B«5iW*±-C 

-t*i«:4lEV\ ^ — tf^/X/K ay^uj/f- /X/i^ 

[0 2 0 8] *^ffiWT*fifi9^^fX^-fcr^t^^ 

<DHHV36*tt 5 0%K±-C*><5i^=i ^ KISS 

[0 2 0 9] ***«Tli«|»ta«S: 5a6t^tt^ 
Sfl!T?£. ^<Dffi^£ 12 1, 169^2 2 4atg 

[0210] mmm2) mi 2&mmmi<D*Mfc&i 

3g^-tf>-0^-tfV±^as<D»T®«5tT-$>S e *n 

[0211] *mim\z&ttz&iffimttt±®&zfi> 

— K 5 1 fg 2S^l/-K5 2 ^Ult^f 1 07K^^ift 

atf«3«yx/w8 3^»»wtjiifi«i tra^ftajffi 
2a^^-K^?ft»^raujEai«^j:o-rjEj8§H, ^ 
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1UZ£vXftt>ti&. WX;U8lMyu-K5 

1, 5 2£fr^L/cS£Ui^-v'>>/8 OrtKScttSfr 

[0 212] #-tr>»*fflfc«j^^f±ii^BflR#-f 

7 (HRSG) teSlfe^ *ixfcJ:9*«««:f£S. 

«»o»^P7L^ta:»t e>ttfc-<— v&atu rt««*-f k 

2, # — tfv^#^S/ir7 h. t — VsKfyttlsir* 
jv Y 1 Lfc£J&M VIM hfllSrffi 
fflu ^— trvx^^^ l 3iwife s co. 0 5 — 0. 

2%, S i 0. 5% Mn 1%£TF» Cr8-13 

%, N i 3 %£AT, Mo 1. 5-3%, VO; 0 5 %- 
0.3%, NbO.02-0.2% NO. 02 — 0.1% 

h^fc^5»lft»*:JB^S. CKait&ffli tt» 
-PSSO^l 0lc^-rt>o§:^v>^ a ^-T5J:9t-v 4 20 
50t,10 6 h^ y-7Tfc»r»fl«S5 Okgf/mm 2 & 

[0 2 15] ^U— KWtl 7»Ts 

[0 2 16] ttfiJifttti ttx «»36««WS 

[0 2 17] ^i^iaot, »*ftfcJ:9flWltt 

tvy X/P-^^AD PTO S 1 5 0 ot, fflS# — 
tr^u— Kco^ */Ma*&*9 o ot, #*9 — \+zfio 

3 7%£JL±<D^®^^^~tfV^^;-c#5o 

[0218] 01 3 1*11*0! 1 iWWUfc^^-trvi 

tSffi*^* (I. C) £»9. JEte*©ffi**:ffi» 
1*5:/-* hEEfll^ (B. C) «r«oT«fi*<0fiKfcJ: 
ot/u-K (MX) i/X/u (»S) tSrftSU t 



ft&&2 0 00-204447 

9> »^afttt6 0 OtfijLtT, ffli£i:H»Wtt?838 
B (DeNOx) *R»t6tt*:*iaaft*^9 (HRS 
G) iat)5 3 0«C«±O*««*»±i-S. 5 3 0t 

(HP) KA9. (HP) *9HMbic*«MW 

imwttK^lfc&ftT+ffi» (i p) *&«E» (l 

P) --iSSALT. «c»ia9, ftV^HRSGSg 
»^Ao-CSiD»S*uT5 3 0 a CK±lC*o-CHPtt^ 

[0 2 19] **lfi«^*5ft5^^ — ^Rtm+ffi 

0 i^KWRtf*** - tT 1 0 - 2 0 ^KWSrW U 

1 o o^Kwo38*a*i*!B-e*>a. *stm«T?tt#ttS 

5o *JOfi«T?tt««Wa«tt5 3 8t(1000 

° F)Rtf5 6 6 , C (1 0 5 0° F) \Z&m'*J&X*>Z> 
» % Ili5 9 3t (110 0° F) KttLTttiS+iSJE 
— flcffla — ^^-^7 hi LT**WK«5* — tJV^-f 
*^U:/SWc8 — 1 2. 5 li%Cr^t^/Vf 

[0220] **jfi«-c»^ — tr^tt3ftoto-e*>5 

^ u- KJfctf -/ X^**iaS« i mmz&&RXffti&*: 

m\ 3 8&t;4ii!t*«s«©3Rtn»fc*m2it; 

»*PSrfT5^i^-C#5 0 

[0221] Jcftlbfllfc: ±tu*. Xlkffll l i WHWj:;* * 
*-tfvl;iio^T tt s ASCij&lb i #ik*s-C# £ r. i a* 

[0 2 2 2] (SJS«3) 014HM^^-^/ 

*»bfflfc#^*rtMRB«*-f? (HRSG) te«*L 
fc3W»i-« i i - tr^t uxwe*«#-^ 

y(HP), "fffill**-^ (IP) SUMgJE^M^- 
(LP) fc^«Stufc*«#-ir^S:«*.*:aw< 

fflE**#— tr^fc*rtT*l*-r*i it>fc. iSlE^i 

^EE^i*— #On-^^7 hi U x ffiBE«W*S'JOffl 
fig^n — ^i/t7 h(-J:oTlfj&Lfc,&-e&6p 
(OAPtaSttHPX^I P* s WliaWC"CA9. 5 3 8*C 
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p-^v-^^ ^fl■ttaftofc«■»ASfflv^e>i^5. hp*: 

I pcon-^v-^r^ httlf±g3 0No. l^St/LP 
[Ili93£ONo. 2©#fl.JWBV^*t5« *»Jt(DL 
PCDS^g^i — Ktt**«l fcB«lfcJtt5ft*j&*4 3 
V^co 1 2%C r ^/Ufyf-I' hflM*JBV*e>*L5. 
<5r— Z^^teHPi: I Pt*-SlWLPt-SSoz 
*£fc±oT#tefcS*u*o I P^fcfflfc7W(S*WtHRS 

amfciwrefctu »*©HHv»*fi5o%ofc» 

[0 2 2 3] HHE0I4) #»*«tt*)H«l-30Xf 
[0 2 2 4] — trvofcDSr/l'— K5 lfis N i 

Mo O. 5 — 1%, W6-8% Re 1—4%, Al 4 

— 6 %, T a 6 — 9 % CoO.5-10% H f 0 . 0 

3-0.13%, teXTmu^mcoiFtmbH 

O^Ste^I 2 2 0mnre£>5 ft wO#S4#figft<o 1 0 5 

R^ni4kgf/mF <ommffiMt± 9 3 o<c- 9 4 ot:-e 

fcWU IItA12-5% Cr 2 0-30%, YO. 

1 — l%<r£94StlSN i XttN i +C o*»E»45*4 
»*IMWktt«EE*H*T-C^?X-rWWteJ:oT5 0 
-15 0 itiniOJIIStelRltiiMfettfcKftfc. 

i£«3l± 1250 — 135 0*C-eBfM:MaBft. 1 0 0 0 

— 110 O'CRtfS 5 0 — 9 5 0tt(D2^«I^ 

[0 2 2 5] S2g/U-K5 2*5j:tfJB3aXu— K 
5 3f±gJrC\ C r 1 2 — 1 6%, Mo 0. 5-2%, 
W2 — 5%, A 1 2. 5 — 5%, T i 3-5%, Ta 1. 
5 —3%, Co8 — 10%, CO. 05 — 0.15%, 

Bo.oo5-o.o2i isxxm^^m^tmt 

N i ^645N i X3B*At?»J*-t-5. C^^>co^u- 

2 g:X t^* — KttrtSMfrSITLS:*- tt^ 9 % ffi»2S*te J: 

»/Bffitf«t8 4 0*0-8 6 Ot^fe*. Xl"— h*$tS\Z. 
f* N Crfc5VNfiA 1 OiSlfta-^^ ^SrJfiU W£ 

[0 2 2 6] ®WlJ X/U 8 1 lwfififiT% C r 2 4 — 3 
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0%, N i 8— 1 2%, W6 — 9%, T i 0. 1— 0. 4 
%, Co 8 — 10%, CO. 2-0. 4%, BO. 00 5 
%ETF, Fel.O %«T. Zrl.O %KT, N b 0 . 

3%EAT, Hf 1. 0%«T, Ta 2. 0 %£KT. *3«t 
W8«B^^I3*O^F3W» iCoH45Co Xtt^O* 

P^ekgf/mm 2 OSJ3*tfif2 9 0 0*0-9 1 Ott?fc * 

9. S84IS 5 0 - 2 0 0 mnOv^ P 4^©* 
0MmKT«tt«»«rtt5 2S*it<Ott#f B 
5 Y2 Oi5K*ft^a ^TJI ^Ifiaot 

1 0 0 — 2 0 0 MmOfJtSIt, ^^JRir^a 

12—5%, Cr. 2 0 — 3 0%, Y0.1 — 1 %Srfr* 
StgflN i XttN i +Coi^45^b45»BlT 

feStttt 1 1 5 0-1 20 0tt««8, 820 

20 -8 8 ottimftt&&m<Dm&mifin£frz>* 

[0 2 2 7] l2t;X/V8 2*5J:^3^y X/V.8 3 
\ZtxmRX\ Cr2 1-24%, Co 18—2 3%, C 
0.0 5-0.2 0%, Wl-8%, A 1 1-2%, T i 

2 — 3%, TaO. 5—1.5%, BO. 05 — 0.15 
%. *3 J:tW»ffl^^I3Bo^«<ftt N i *»bftS*AN i 

se^&-c»*-r5o rttfeoyx^f±a*<o«B»fcj: 

5 ^i>K 9S2BtS X^lcfiBMttt* ft ft 
r fc5V^A 1 r ^ ^^SrJfii". 

^1*8 4 0*0-8 6 0ttfc5 e *»3i*»H*3VvCfcR 
[02 2 8] *IfiMTO^ - yf ^ X ^ 1 1 f 12 

\z.mmwi x~m^it£Mm^/>7 L is'9-'( hmzm^ 

tc 0 £fc. If^-f *^ 1 3i:iWc. lit, CO. 
0 5 — 0.2%, S i0.5%yT, Mnl%OT, Ni 

3 %£AT, C r 8 - 1 3 %, M o 1 . 5 — 3 . 0 %, V 
0.0 5 — 0.3%, Nb0.02 — 0.1 0 %&tfN0. 02 

40 -0. 1 0 %^iIU/i,7yt^ hfl&JSt" 

tttt. 4 5 0*0, I0 5 h ^y-X»»rSaS^5 Okgf 
3fi*H+^JS-r-5 0 3^yf-^i/-Kttl7i 

[0 2 2 9] «±^«j*tdJ:oT. WS2:m«l^lft«» 

e>tt. ^a^-tr^/X/^ (o^ad s o 

50 or, WSlZ— tf^W KO^^/l-taff^9 2 Ot, 



43 

» L HV^t 3 7 %£*±OS§mJ8;tf * 9 - 
-Ct^^^r^l-v I5I^HHVW5 0%JWJt-efc5 

[0 2 3 0] C^J£^I5) *jUfc«r±Wfc«l-3^ 

[0 2 3 1] *^iS^^*5^5^^^-^ r >'^^©^^ 
- K 5 1 Jis SUM 1 t mm CSitSr* U NiSi 

*rft*Btt«»«MiJ-e«>9. Sfi-ecr 5-1 

6%, Mo 0.3 — 2%, W2-9% A 12. 5 — 6 
%, T i 0.5 — 5%, Ta 1 — 4% Co 8 — 1 0 
%, CO. 0 5 — 0. 15%, BO.00 5-0.0 2% 

t?»J*i-5. ^i/- K^Sfl»2 2 0nnrC*>5. 
CO— *fpj«Ha*tft«>*^>l 0 5 «fH1 4kgf/mtn z 
0»flliafili8 9 0 — 9 0 OtX'hZZ tfrb. WPt<0 

5 a a2Rft<0iff«tf:2~l Omnre, X»ll/hS<x 

2 0 0-1 2 8 0^1?»#<b*Q!3a*»Ufc«. 1000 
— IIBCTC&tf 8 0 0 — 9 5 0tt^2^»ii«^ 
fr, -ia^UT^/imOT^Y' 4S&5 0- 7 0MI 

[0 2 3 2] 2, »3i^V'- K5 3 

[0233] if* x ms«i traato^A 

#^*>4JI«ig4rfc*>, «&. feftAflHto, U*te<o 
$lfg£*>o 0 K^SfiSSt?A 12-5%, C r 2 0 
-3 0%, Y0. 1 — l%ft*^.«»N i XI1N i +C 

[0 2 3 41 $2gyX;P8 2 *5 3 WiJ X/^8 3 

t>W6«lfcn». fifitN Cr 21-24%, Col 
8 — 2 3%, CO. 05 — 0. 20%, W 1 — 8 %, Al 
1 — 2%, Ti2 — 3%, TaO.5-1.5%, B0. 
0 5-0.15%. fcJ:l»*PFTO©*»»i:Ni*» 
i SjS^-e»*fS. WzMR^-t 1 -* ^ 

£>5fc#>l-m&-CA 1 2-5%, Cr 2 0 — 3 0%, Y 
0.1 ~ 1 %m»»N i XI1N i + C o 

0 5 NfPp16k&f/mm2 OlWli&Jgtt8 4 0^-8 6 0^ 
[o 2 3 5] ^HaW-Cii*--*:^*** l l, 
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fy^^^7 h 3 4, ^-t:y^^5/^y^h 
^^n, 1 3Ktt30fc«2tm*Km*-e. c 

0. 0 5 — 0. 2% , S i 0. 5%£TF, Mn 1 %ETF, 
C r 8-1 3%, N i 3 %£TF, Mo 1. 5 -3%, V 
0.0 5 — 0.3%, Nb 0. 0 2 — 0. 2%, NO. 0 2 

-o. i%Rxmmm^mzF e*^*^iu 

[0 2 3 6] ^//Uj/f-^U- Kttl 7^t?v #e> 
[0 2 3 7] *IW]^v/V7yt^ hfflliv N i 

[0 2 3 8] EJl±<o«^ioT, m3*i:ra«»3:«-S'69 

8 5 Ot:, tfX* — \?l'<DVt#xmBL1i±e o Ottfo 

[0 2 3 9] J8t»W s LHV8^-C3 7 %0Lt<&38« 
[0 2 4 0] JSe^HHVWS 0%£JL±-Cfc 

30 [0 24 1] C?BK0f6) Hl5tt*JS»fc«6^# 

y^^^^y^h, tr^*^— ij-, 7-<^^y 

[0 24 2] *SOt«-ett. 015 ©*PPt»« Ufc^ 

??^ttiSH5«, 2gy X/WirttiflO>lM K9*-/Hc« 
K**— A'J: rt«a?^ Ki>*— /^J: 9 tti 

50 1 tfffif® ^ tV^ 2-\?^4*>7 1 HDt^ 
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1 2 8Sr5ioT^u-Krt»J!:Klte>ft 

* 1 3<&^«ej&>&*o«e*a?K /K^^ta 

[0 2 4 3] *3ID6Wr*3»tS^ — trv^^^^ 1 1, 
12, 1 3fcJ8^S*mfc UTS1 2tC?^-m* (fifi* 



*%) oK»«:-tivPix2 oke»»U 1 1 5 olCfciolfc 
Lt«SLT|IR***fcLfc. r^i^i^ 1150t"e 
2 hJDf»««HL»ai*fi : V\ &£P^g£ 1 5 O'CTJt 
#k ^(O^J:!!) 5 8 0 < CT*2h^D^^O2»:^M 
U«rfrV\ *l^-C6 0 5 < C-e5hiDjR^«p?ft0 2&*|jS 

[0244] fl»^«0Stt*>e>* y -^KKlfctf, 
3l3B**Ji'Rtfvy ?^*/irA'?HnfftlW*ttttL 
^m^«UAco ®*l4»fif»«i3lo^^tt-^«: 5 0 0 
io r, ioo 0^paiD{%Bfe^btt-^ov>TfTofe 0 roflfefls 
m^V/^y^' S 7—<D^y*-$£ 9 4 5 otrei 0 

[0 2 4 5] 
[SI 2] 



No, 


to ft (**%) 


c 


S i 


Mn 


C r 


N 1 


Mo 


V 


N b 


N 


Mn/Ni 


F e 


1 


0. 2 2 


O.Ol 


0.2 4 


11.5 


2.75 


2.0 


0.20 


0.0 7 


0.0 5 


O.OB 


&& 


2 


0.10 


0.02 


0. 3d 


11.8 


2. OS 


2.0 


0.29 


O.O 5 


0.0 7 


0.18 


jf 


3 


0. 1 0 


0.09 


0.7 1 


1 2.0 


2.41 


1.9 


0. 2 9 


0.0 4 


0.0 6 


O. 30 


0 


4 


o. o e 


0. 1 5 


0.82 


11.9 


1.8 2 


2. 5 


0.27 


O.O 6 


0.0 7 


0.5 1 


it 


5 


0. 0 9 


0. 09 


0.84 


11.8 


2.10 


2.3 


0.35 


0.0 5 


0.0 7 


0.4 0 


a 


6 


0, 10 


0.04 


0. 1 5 


1 0.9 


2.5 1 


2.4 


0.19 


O. 06 


0.06 


0.06 


if 



to 



[0 2 4 6] SI 3ttCixbK»<o««ttttK**r. *o»v« (S*S3~7) o»KttttK*:**t % *i>- 

Utl*^^5 4 5 0t, 10 5 h fV-zmmim K*S*t5tt«r»J£t?***^ Ifti^vy s/^^/P 

>H*Hif»* [4kg-m (5kg-mcrf)£U:] [0 2 4 7] 

J£-r-5r fcASJWSsttfc. Mn/Ni Jfcj&SO. 1 2 «_h;* [Si 3] 

^ 13 



No. 




o. *%mfl 


{* u 
{%) 


« 0 

(%> 


4 5 o"ctt8S5fiJfc 


1 


l l 2. a 


9 3.7 


2 0.9 


6 3.8 


5 4.5 


2 


1 1 2. O 


9 3.3 


19.6 


6 0.1 


5 5.1 


3 


113.5 


9 4.3 


1 9. 5 


5 9.9 


5 4.1 


4 


110.7 


9 2.9 


19.5 


5 9.7 


5 5.2 


5 


111.7 


9 3.6 


19.8 


60.2 


5 4.3 


6 


113.9 


9 5.3 


2 4.8 


6 1.1 


5 8.1 



[0 2 4 8] (Mn/Ni) MO. 1 1 KTT«ft^ 
4kg-m (Skg-m/cm*) «±fcft 
!K JEfcO. 1 0«T"C6kg-m (7. 5kg-m/cm z ) 



2. 1% &m£fr&m&k1rZZt\z£*)Mn$:$£h'r 
50 ZbiZXZlft&frmm-ehZo Nii#2.4% 
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[0 2 4 9] H^. MnS^O. 7% ttffi-CttN i »C 
£h1Fffimm<n&n&&btite^t>K Mni40.6% 
£JlTt--f-tutfMnSd 5 iSVM5irN iS#2. 4% JELL^ 
gStEoBi/^^^^^^o ^IwO. l 5-0. 4%<D 
Mn^-Cfl2. 2% &L±C0N i aX^*l-fp)±Ux 2. 
4%£JUb-C6kg-m(7. 5kg-m/cm*) £*_hs Htw2. 
5% £JLb<£>N i fi-Cf* (7kg-m/cm^«±OiSvMii[ 

[0 2 5 0] 4 50tX10 5 h ? }) --JW®i*&MV*. 
N i 2 . 5% f*ifi*-Ctt5ft*fll5i:A/if»»B:ftV^ 
3. 0%&>S*L6t 5 0 kg/ram 2 *TIelt), B«ii~ 

<. 0. 1 5-0. 2 5%W55-e*fc»flsS*U iS^B&g 

[o25i]«i2ono.i ^{k^mj* t m-<o8i 

^Sr^-^^aKSfel-'CfTVV SBiSL 10 5 
0^2 htM&s 1 5 O < C<0tt+l£«A*bU 

-toajw^b 5 2 ox:t?5 hipffts^at^s 9 otx* 

10 0 Omnu J¥£ 2 0 OmnrCfc 9 s fR«fa«H^3«i"* 

X-f^^ll, 12, 1 3l^V>fd 0 + 4*«M£fl«Mflfe& s 

Jttra*fcjfe<b«^«»|ttt8. Okg-m (1 Okg/c 
m 2 ) W4 5 0txi0 5 «FlB^-y-'7TKWrM«tt5 
5. 2kg/mm 2 -Cfct). «*tfc»ttS:*LTV^fc 0 
[0 2 5 2] 114 (:fc*H^#ICD#* * - Vs<D&&tt 
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hn^7 «£ IP ^Sf U ®» • 

fc 0 ifcg|18 5 0-115 o , c^tiseiHrt-e, 

«u no. i o-i 5^iiHU/ufyt^f K^aia. n 

o. 1 4JttfNo. 1 B^iWIt^-t-f hMtfco 
No. 1 0 fir-f V h tf-^RT^No. 1 1 
70 <o =j \y y^—'f^ * ? fcttJB U W#ttJ^ £ 6 0 mm 
xit@5 0 Onrnxgi* 10 0 Own, MttlSl 0 0 Oro 
m, «$1B0nnk No. 7 ttx-f k ItES 1 0 0 Omm 
xfji8 Ommlc, No. 1 2^^- frk tt^Sl 0 
0 0nmXF*}S4 0 OmmXj?$ 1 0 Omml;i x No. 1311* 
— if:/, ay^uyt- ov^-ftt*^^*^*^^*^ 
h £ UTia^4 Ommxg£ 5 0 Ormu No. 1 3<0®9£riB 
^PMH^x * * V h tf— * £ =» ^ ^ S'*— x>f * * 
t%S^i"-5^/v htSligUfCo No. 14M15IH 

20 /v^t7 h £ U"Ca:^2 5 OmmX^ 3 0 0 l-^W b 
fc 0 jEt^x No. 1 4<?5'&^S:=> / 7 p ^yi^— *f4*9 6 
<D1 3—1 6SJ-^U, No. 1 SCDffiZ^^zfl'y^ 

fc e MWttgMCHNL •W^MB^fe* No. l 3 

[0 2 5 3] 
K14] 
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T O 
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r-i i- 
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[o 2 5 4] mi 3f*to^j&5l§6s 2 0tvy^-> 
*?5 0 4 5 otxio 5 b ^y-^KS 

[0 2 5 5] *3§W<DNo. 10-13 (l2Crffl) * 
4 5 or, 1 0 5 JJ-7TRi»3aSfl*5 lk* 
/mm 2 £JLh, 2 Otv; y^s^/i'tf— MMfc&* 7kg- 
m/cm 2 £JUb-Cfc!K Kift^f^^ — If^fflfl-Wi: UTj& 

»ft^*-H^ai-5rfc^«Bciixfc. 



[0 2 5 6] ^iw^^^iy-r^ hONo. 1 4&tfl 5 

§l3Bfi§as 8 6 kg/mm 2 2 otvy ^^i^-r/wt:- 

-SiSia^rkg-m/cm 2 «±T-$>?), Tsf?*/^ Y 
k\^T&mtrtm (§I3H9HSF^8 lkg/nm 2 , 2 O^y 

[0 2 5 7] 
[*1 5] 
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SI S& Sfi 3 




<* v 


« 0 


m * <a 


1 0 8 h^'J-? 








{%) 


(%) 






sa a 


v E , D (kg-m/co*) 


450t 


1 0 


112.0 


7 9.3 


i 9. a 


6 0.1 


B. 7 


5 1.1 


1 1 


111.7 


7 9.5 


2 0. 1 


5 9.3 


B. 3 


5 2.3 


1 2 


1 1 4.3 


B 1. 2 


1 9. 5 


6 2.3 


7. 2 


5 1.3 


1 3 


1 1 5.7 


B 2.6 


2 2.3 


6 3.4 


8. 7 


5 2.7 


1 4 


8 6.4 




2 6.7 


6 B . 6 


7. 5 


3 2.2 


1 5 


8 e.e 


7 7. 1 


2 6. 9 


6 9. 1 


1 8. 2 


2 3 



[0 2 5 8] "TJ^Z^ V \?—X(DW&lkTf&t&&(D=* 
#f*2 5 — 3 0mm&t«l#li4 0 — 7 0mna>MJVA s ^ 

[0 2 5 9] ^-b'V^U-K. yX;K J&j&^-f 
[0 2 6 0] M^ISlc ^~i^yf>f^^^ait5 



[0 2 6 1 ] £Jl±^»»i03B'&t>*^J:oT»*Ufc* 

$c3 6 0 0rpm, ffiffijfc3.7, ^gyX/UAP^^l 
20 ftttl 2 6 O^-e. 3 4. 5% <DfR8b* (LHV) 

[0 2 6 2] 
[gl6] 
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[0 2 6 3] *HIMO^-t>7^^^ 134 * [02 6 4] 

^1 7te*i-^/^X*^f hffl£ffi^5££#-C#5 0 * [^17] 

S17 



No. 


C 


S 1 


M n 


N i 


c r 


M 0 


V 


N 


F » 


1 


0.11 


0.20 


0.70 


1.07 


11-70 


1.03 


0.20 


0.101 


sua 


2 


0.08 


0.07 


0.1O 


7,59 


11.49 


1.09 


0.20 







[0 2 6 5] *HJS«IIBt60^^-tr^^U N 
ffl**S5 3 8'C, *»attK0HS5ftS^3 3. 5 ^ 



5^ 



[0 2 6 6] 

fiSdS»b*Us ^ — tf^/X/VA?) PiAl 4 0 0 — l 6 
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iOTHVW 5 0 %Zl±<D 3 WW ^ K^^T 1 

[01] 7kl«ft91-i:6 3 y hW>^f a« 



56 



[02] 7k^^lwJ:5^^-tfV(D|H]^K® 

0. 

[04] FATTEN iS^OK#s«:^i-«|0 o 
[0 5] FATT£w&£O§l&&^1-j&0 e 
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